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Introduction 


This flora includes the grasses of West Pakistan and those parts of old 
state of Kashmir which are now administered by the Government of 
Azad Kashmir. The districts of Kashmir included in this work are 
Poonch, Mirpur, Muzaffarabad, the Kishenganga Valley, the whole of the 
Gilgit Agency and Baltistan. The frontier areas of Baluchistan, the 
Kurram, Chitral, Dir and Swat are also included. The area covered is a 
large one with many kinds of climate, from the desert of Sind which are 
near sea level to the well watered Himalayan valleys and the high level 
deserts of Gilgit and Baltistan in the north. 


West Pakistan is bounded on the west by the Arabian Sea and Iran, 
on the north by Afghanistan and a small corner of the U.S.S.R., on the 
east by Kashmir and on the south by India. As most of the area is arid 
and much of it desert, only about 4% of the country is covered by forests 
so grasses are abundant and of the greatest importance. They are found 
at all altitudes from the seacoast to the alpine pastures of the Himalayas 
and the Karakorum Mts. They are found in all environments, on sand 
dunes, in stony deserts, in shallow water, by roadsides and as weeds in 
fields, in rock crevices and in rich deep soil. 


As might be expected from the geographical position of the area our 
grasses are related to those of all of the neighbouring regions and there 
are not many endemics. Many of our grasses are the same as those in 
North Africa and the Near East. There is a large Central Asian element 
along the northern frontier. Many Himalayan grasses extend from Nepal 
to the Nuristan region of Afghanistan. Tropical and subtropical grasses 
flourish in the plains during the monsoon and ascend to about 7,000’ in 
the mountains. In the temperate and alpine regions of the mountains 
there are grasses which are found in many parts of the northern hemisphere 
and about cultivation there are many widespread ruderals. 375 grasses 
are listed in this work and as this is the first attempt to list all of the 
grasses which are found in this country there are probably many of the 
rarer grasses which have escaped our notice. 


Our work is based on the collections which we have made ourselves 
and are preserved at the Punjab University and at Gordon College, 
Rawalpindi. They are also based on the collections of our students, 
colleagues and various collectors who have submitted specimens to us for 


(i1) 
naming. One of us (R.R.S) has studied the grass collections at Kew, 
Dehra Dun and at the New York Botanical Garden and have taken 
advantage of the relevant literature. Most of our puzzles have been sent 
to Dr. N. L. Bor, Asstt. Director of the Royal Botanic Gardens at Kew 
who has recently completed a revision of Volume 7 of the Flora of British 
India, adding hundreds of species which are not included in that fine 
pioneer work which was published in 1896. Dr. Bor has examined many 
hundreds of specimens which we have sent him and has helped us in 


many ways. 


It is unfortunate that the old historic collections of grasses made in 
our area during the last 120 years are preserved in many different places 
in Europe, America and India and none of them are in Pakistan. There 
is no national herbarium which the student can consult and there is little 
literature available. Dr. Bor’s book, unfortunately, is still awaiting a 
publisher. Hundreds of people have collected grasses in Pakistan but so 
little has been published on our grasses that no one knows where all these 
collections are or what they contain. 


Strangely enough much more collecting has been done in certain out 
of the way areas than in more accessible places. Scores of expeditions 
have gone to Nanga Parbat, to Baltistan and the Gilgit Agency to climb 
mountains and on the side have collected plants. Chitral has been fairly 
well known for many years because several of the officers of the Chitral 
Relief Expedition, including the commander, Gen. Gatacre, were interested 
in botany. On the other hand hardly anything was known of the plants 
of Swat and Poonch until after 1947 when Pakistan came into existence. 
There may not be many new species awaiting discovery but we still know 
little about the distribution and ecology of our grasses and a surprising 
number have been reported only once or twice. It is hoped that this 
study will encourage others to correct and supplement our work. 


The rainfall of a region is the chief factor in determining what plants 
can exist. As West Pakistan has a great variety of climates the rainfall 
varies tremendously. Nor only does it vary from place to place but it 
varies from year to year. Our monsoons are very fickle and may cause 
famine from floods one year and from drought the next. There are places 
in the Sind desert with as little as two inches of rain in a year and the 
rainfall of Baluchistan averages about 8.6 inches a year. Taking a twelve 
year period the total rainfall of Rawalpindi varied from 20.75 to 55.07 
inches. This variation is typical of our whole area. Most of this rain 
falls in July and August with a second period when rain can be expected 


( iil ) 
in the winter. The time of the winter rains is much more variable than 
is that of the summer rains. Two thirds of the total rainfall of Rawalpindi 
falls during the summer monsoon. The precipitation during the monsoon 
varies from one inch in Quetta, 4.7” in Peshawar, 14.8” in Lahore, 22.5” 


in Rawalpindi to an average of 36.2” in Murree. 


Because of the seasonal nature of the rainfall there are only two 
seasons when collecting can be done to advantage. The first is from about 
the first of march to the middle of April and the second from the middle 
of August to the middle of September. This applies to the plains. In 
the hills the altitude affects the beginning of spring and the onset of 
winter. Little grows in Murree at 7,000 ft. before the middle of April, 
and in the Kagan Valley snow still lies in many places until after the first 
of July so that the growing season only lasts from eight to ten weeks each 
year in the higher mountains. 


Extremes of temperature are also to be found in Pakistan. In 
Rawalpindi at 1700 ft., at the base of the foothills, the maximum tempera- 
tures vary each year from 108 to 118°F while there are places in the Sind 
deserts where the maximums are ten degrees higher. In Rawalpindi the 
minimum temperatures range from 26 to 32°F. Snow rarely falls below 
3,000’ and if it does it does not lie long. Snowfall in the higher mountains 
is very heavy and in the Nanga Parbat region and in the Karakorum Mts. 
of Gilgit and Baltistan we find many of the largest glaciers outside of the 
arctic. All of this variation in climate is reflected in the flora and there 
are grasses suited to all of these differing climatic conditions. 


Man and his domestic animals and his engineering has profoundly 
altered the original flora of West Pakistan. Overgrazing, merciless wood 
cutting due to ignorance, poverty and over population has rapidly altered 
the ground cover with disastrous results. Millions of acres of irrigated 
land in the Punjab and Sind have been reclaimed from the desert and 
foothill and other vegetation of a more mesophytic type has moved in. 
Large areas which were fertile some years ago are now water logged and 
other areas have become infertile through salt accumulation. These 
conditions affect the grass flora encouraging the less valuable types. 
Annuals get their chance in disturbed soil and many of our plains and 
desert grasses are annuals. The worst effects of erosion are to be seen in 
the foothill zone. 


A few of the more important collectors of grasses should be noted. 
First place should probably be given to John Firminger Duthie (1845-1922 
Supdt. of the Saharanpur Botanical Garden (which later became a part of 


(iv) 
the Forest Research Institute at Dehra Dun where one set of his 
specimens is preserved). His Fodder Grasses of Northern India, 1888, is 
still useful although many of the names he used are not now in current 
use. He himself collected widely and his collector, Inayat, was the first 
to do important work in Hazara. 


The first important collector was Hugh Falconer (1808-65) who 
collected in Gilgit and Baltistan and sent collectors there from 1834 to 
1838. The next collector was William Griffiths of the Calcutta Botanical 
Garden who was the first to collect in Baluchistan accompanying the Army 
on the expedition to Afghanistan in 1839. The next collector for whom 
many Sind and Baluchi plants are named was Dr. J. E. Stocks who collected 
between 1848-1850. In 1848 Thomas Thomson who collaborated for many 
years with Sir Joseph Hooker in preparing the Flora of British India 
accompanied the Tibetan Boundary Commission and discovered many 
novelties as did Charles Baron Clarke in 1879. Clarke did important work 
in the field collecting more than 30,000 numbers and then spent years at 


Kew on the sedges, composites etc. 


Another very important collector was J. E. T. Aitchison who collect- 
ed in Jhelum and Rawalpindi Districts and on the frontier especially in 
the Kurram Valley and accompanied the army into Afghanistan collecting 
there in 1879. Many species have been named for him. J.L. Stewart, 
author of Punjab Plants, 1869, was another industrious collector as were 
R. N. Parker, Chief Conservator of Forests and author of the valuable 
Forest Flora of the Punjab, Hazara and Delhi. J. R. Drummond of the 
I.C.S. and Capt. G. Wingate of the Indian Army were also good collectors 
and their collections are at Kew. One of us (R.R.S.) began collecting in 
1912 in Ladak, the Punjab and Kashmir and his last trip was to Baluchistan 
in 1957. The other author (S.A.) has been collecting in the Punjab, Swat, 
Hazara and the Murree Hills. 


The authors wish to make grateful acknowledgements to Dr. N. L. 
Bor for his kind help in the determination of the specimens of grasses ; 
to all those colleagues who have furnished material ; to Messers M. Aslam 
Khan and Muhammad Shafi for assistance in making the diagrams. 


5S. A. 
R. R. 5S. 


Bibliography 


The following books and papers have been chiefly consulted during 
the preparation of this manuscript. 


Ahmad, Sultan, 1954. Grasses and Sedges of Lahore District. Dept. Bot 
Univ. Pb. Publ, No. 12. pp. 127. 


Aitchison, J. E. T. 1869. Catalogue of the Punjab and Sind Plants. 
London. 

——-——, 1880-81. On the Flora of the Kurram Valley, etc. Jour. Linn. 
Soc. Bot. 18 : 1-113 ; 19 : 139-200. 

Blatter, E. & McCann, C. 1935. The Bombay Grasses. Imp. Counc. 
Agr. Res. Sci. Monogr. No. 5. Delhi. 

—-—-—— & Sabnis, T.S. 1928. Flora of the Indus Delta. Jour. Ind. Bot. 
Soc. 7 : 83-84. 

Boissier, E. 1884. Flora Orientalis, vol. 5. Geneva et Basil. 

Bor, N. L. 1940. In Kanji Lal Flora of Assam Vol. V (Gramineae). 

——--—, 1950. The genus Vulpia in India. Jour. Bomb. Nat. Hist. 
Soc. 50 : 540-543. 

——-———, 1952. The genus Poa in India. Ibid. 53 : 787-838. 


——-——. 1953. Notes on Asiatic Grasses: XIV. The genus Duthiea 
Hack. Kew Bull. 1953 : 547-553. 


1953. The genus Cymbopogon Spreng. in India, Burma and 

Ceylon, Pt. I. Jour. Bomb. Nat. Hist. Soc. 51 : 890-916. 

1954. The genus Cymbopogon, etc. Pt. II. Ibid. 52 : 150-183. 

1955. The genus Digitaria Heist. in India and Burma. 
Webbia 11 : 301-357. 

Burkill, I. H. 1909. A working list of the Plants of Baluchistan. Calcutta. 
pp. 136. 

Collett, H. 1902. Flora Simlensis. pp. 571-636. London. 

Cooke, T. 1908. Flora of Bombay Presidency vol. 2. London. pp. 
907-1083. 

Duthie, J. F. 1886. Illustrations of the Indigenous Fodder Grasses of 
the Plains of N. W. India. Roorkee. 








(vi) 

—-—-—, 1888. The Fodder Grasses of Northern India. Roorkee. 
pp. 73. 

Henrard, J. Th. 1950. Monograph of the genus Digitaria. Leiden. 
pp. 999. 

Hitchcock, A. S$. Manual of the Grasses of the United States (Revised 
A. Chase 1951.) 

Hooker, J. D. 1896. Flora of British India. Vol. 7. London. 


Maire, R. Flore de l’Afrique du Nord. Vol. I (1952); Vol. II (1953) ; 
Vol. IIT (1955). Paris. 


Pampanini, R. 1930. Flora del Caracorum. Bologna. 
Parker, R. N. 1918. A Forest Flora for the Punjab with Hazara and 
Delhi. pp. 528-535. 
Parsa, Ahmad. 1950. Flore de l’Iran, 5 : 487-856. 
Pilger, R. 1940. E.& P. Bd.14e. Berlin. 
1956. E.& P. Bd. 14d. Berlin. 


Sabnis, T. S. 1941. Avcontribution to the Flora of the Punjab Plains 
(Gramineae). Jour. Bomb. Nat. Hist. Soc. 42 : 570-586. 


Stewart, J. L. 1869. Punjab Plants. Lahore. 

Stewart, R. R. 1945. The grasses of N. W. India. Brittonia 5 : 404-468. 

-————. 1951. Grasses of Rawalpindi Dist. Punjab For. Rec. 1: (3): 
1-24. 


Wendelbo, Per. 1952. Plants from Tirich Mir. A contribution to the 
Flora of Hindu Kush. Nytt. Magasin f. Botanik, 1: 1-70. 


Family : Gramineae 


Annual or perennial herbs, rarely shrubs or trees. Culms cylindrical, 
jointed, hollow or solid in the internodes. Leaves alternate, 2-ranked, 
consisting of a blade, sheath and ligule; blades generally linear to 
lanceolate, convolute or involute or terete : sheaths encircling the culms 
with the margin§ free and overlapping or more or less connate ; ligule 
membranous or reduced to a ridge of hairs or absent. Flowers usually 
bisexual, sometimes unisexual, usually consisting of 2 or 3 fleshy scales 
(lodicules), stamens and pistil, subsessile between two bracts (lemma 
and palea), the whole forming a floret. Florets one to many, distichous, 
sessile on a minute axis (rachilla) and bearing at the base two empty 
bracts (upper and lower glume), the florets and glumes forming a spikelet. 
Spikelets pedicelled or sessile, arranged in open or contracted panicles or 
racemes or spikes. Stamens 1-6, usually 3. Gynaecium tricarpellary ; 
ovary 1-celled, ovule one, anatropous,. often adnate to the adaxial side 
of the carpel; styles usually 2, rarely 1 or 3 ; stigmas papillate or more 
frequently plumose. Fruit mostly a caryopsis, rarely a nut or berry 
(in some Bambuseae), or utricle (Sporoboleae, Eleusine etc.). Seed with 
copious endosperm and a small embryo at the base on the abaxial face. 


» KEY TO THE SUBFAMILIES 


Spikelets 2-flowered, falling entire at maturity, usually with the upper 
floret fertile and the lower male or barren and in the latter case 
often reduced to the lemma, frequently dorsally compressed; rachilla 
NOt PLOGUCed tajateereedai a civet acts ites eavdaawia teniees Me eae, I. Panicoideae 

Spikelets 1-to many-flowered, breaking up at maturity above the more 
or less persistent glumes, or if falling entire then not 2-flowered with 
the lower floret male or barren and the upper hermaphrodite, usually 
more or less laterally compressed or terete ; rachilla produced......... 
Cig BRENT Uae nd eenh ERR Gent oe tia Renae eer With pelle ea Palonyerds Bows lo esnenbon oe Il. Pooideae 


I. Subfamily : Panicoideae 
KEY TO THE TRIBES 


1. Spikelets bisexual, if unisexual, not in sharply distinct parts of the 
SaMe INfOreScCeNnce........ cc cccccecce ccc cen ves ccuceeceuceesceaenseeeenpevesueteens 2 


Spikelets unisexual, the male and female in different inflorescences 
or on different parts of the same inflorescence...............3. Maydeae 


ho 


PANICEAE 


i) 


Lower glume smaller, or very small or absent ; glumes and _ sterile 
lemma membranous ; fertile lemma and palea firmer in texture...... 
Se QaRW AFLG Matitreh elaae aman Vee anes alate omerma eaten Macatee mann 1. Paniceae 

Lower glume longer than the second or lemmas, indurated, with 


edges folding round and embracing the spikelet...2. Andropogoneae 


Tribe 1. Paniceae 


Spikelets usually similar, harmaphrodite or rarely unisexual, usually 
falling entire at maturity, 2-flowered, with the lower floret male or 
neuter, and the upper bisexual. Spikelets arranged on a _ continuous 
rachis forming solitary or scattered spikes, recemes or panicles. Glumes 
usually membranous, lower usually smaller than the upper. Sterile lemma 
similar to the upper glume, awnless or with straight, short awn arising 
from the apex. Stamens generally 3. 


! 
KEY TO THE GENERA 


1. Spikelets sunken in the cavities of the flat, corky, tardily disarticulat - 
ING Tachi... c.0008 sveseracves said aousthseainainmeia venSeain wake 1. Stenotaphrum 
Spikelets not sunken in the cavities of the rachis ................0 see eee ees 2 


2. Spikelets not surrounded by an involucre formed of soft hairs or 


EIST LS ol ease vucaucia eal Gates eek sel oad eee pva rman taaeeak een ea eee 3 
Spikelets surrounded by an involucre formed of either soft hairs or 
rigid: Dristlés: pesca eA ai eae ea 14 

3. Both florets perfect, or if the lower male or barren, then its lemma 
indurated (hardened) like that of the upper floret ............ 2. Isachne 
Upper floret only perfect; sterile lemma membranous...................+5 4 

4, Fertile lemma thinly cartilaginous, with hyaline flat margins............ 5 


Margins of the fertile lemma not hyaline, of the same texture as the 


rest of the lemma, mostly inrolled......... cece cee eee ees 6 

5, Spikelets awnless scccscsisscvie etaered sayenesotens Lent aippeniinicine 3. Digitaria 
Spikelets awed occ ccgsedsaeacaias weit tera eh wenden 4, Alloteropsis 

6. Spikelets with a ring-like basal callus .........................5,. Enochloa 
Spikelets without a ring-like basal callus.................... i do Milareine anes 7 


7. Spikelets in spike-like, usually one-sided recemes, adaxial (the lower 
glume turned away from the rachis) or abaxial (the lower glume 
turned towards the rachis) .ts.cacicaiacin ota ee Bean sees 8 

Spikelets arranged in open or contracted panicles, without definite 
orientation towards the rachis..................0000eeeeee 6. Panicum 


STENOTAPHRUM 3 


8. Glumes saccate-inflated........0 0.0 cc ccc cece cee eceseaceenee tenes. 7. Sacciolepss 
Clumes not ‘Saccate-inflated \..3.40¢.csst occurs siawdiweirereiennsiaetstuaneatea gees 9 

®, “Sprkelets abaxlal nc wircawveicatnrcevadsecigutpen dead eens 8. Brachiaria 
Spikelets acaxia loss cekisc0 1s sccatiapce tei y vn chan gdagancluwdoase mamemsenmennaeeueass 10 

10. Lower glume wanting ; fertile lemma with 5-7 curved nerves............ 
sy Stsaleseh cope Nin Wet ARS gid ees Lars tloens Seicoanlefen weeds bolas 9. Paspalum 
Lower glume present ; fertile lemma with indistinct nerves............ 11 

11. Glumes obtuse or acute, awnless ..............cceece eect cece ene eeteeneeeee ens 12 
Glumes awned, rarely acuminate only ............ 0.0... ccc cee nee eee eee eae eee 13 

12. Fertile lemma acute or apiculate but emucronate....... 16. Paspalidium 
Fertile lemma obtuse, mucronate.................. c\ Mawadakesaes 11. Urochloa 


13. Longest awn on the sterile lemma or glumes acuminate.................- 
Svcs a Usaicin tavedlies ge da sea a aee Nees See ant acento area eta te ee 12. Echinochloa 


Longest awn on the lower glume............ Cie ghedata die ay 13. Oplismenus 

14. Involucre formed of soft hairs ; lower glume absent ; the upper 
lemma and palea shorter than the lower lemma......... 14. Tricholaena 

° Involucre formed of rigid bristles ; lower glume present ; the upper 
lemma and palea about as long as the lower lemma..................-5- 15 

15. Involucre unilateral ; bristles persisting after the spikelets have 
PA etic pone ouch ouete stot ded ieee tts ten caaetl te eee eet 15. Setarta 
Involucre completely enveloping the spikelets ; bristles falling with 

the spikelets at maturity.................0...55 ibeeeebislied Unde tind ated sete Onds lo 

16. Bristles united et the base.....................cee eee secluenoseces 16. Cenchrus 
Bristles free at the base............... s Jasna dhatonslan WuslaiBedeeeies 17. Pennisetum 


1. Stenotaphrum Trin. 


Stoloniferous perennials with compressed sheaths and short, obtuse 
blades. Racemes spike-like, few flowered, embedded in one side of an 
enlarged corky common axis disarticulating at maturity. Spikelets remain- 
ing attached, abaxial, subsessile. Spikelets 2-flowered ; lower floret male 
or reduced to a sterile lemma. Lower glume small, obtuse ; upper glume 
nearly as long as the spikelet. Lower floret ; lemma coriaceous, as long as 
the spikelet, 3-to 7-nerved ; palea 2-keeled, as long as the lemma or absent. 
Upper floret ; lemma 3- to 5-nerved ; palea of the same texture and 
subequal. 


1. Stenotaphrum dimidiatum Brongn. 


Stenotaphrum dimidiatum Brongn. in Duperr., Bot. Voy. Coq. 127 (1827). 
Perennial. Culms ascending from a creeping and prostrate base, up 
to 30 cm. high; internodes compressed, glabrous. Leaf-blades folded in 


4 ISACHNE 


vernation afterwards flat, linear, 2.5-12.5 cm. long, 0.4-2.4 mm. wide, 
glabrous, margin smooth ; sheaths compressed, keeled, glabrous or ciliate 
upwards ; ligule a fringe of short hairs. False sptkes solitary, terminal 
on the primary and secondary culms, 4-12 cm. long, borne on a slender, 
glabrous peduncle ; common axis glabrous, flat on the back and acutely 
keeled on the face, lateral angles winged, when seen from the back 
alternately toothed, 2-5 mm. wide. Recemes sessile, sunk in the chamber, 
3- to 5-spiculate ; rachis wavy or zig-zag ending in a subulate point ; 
pedicel reduced to a very short, ciliate stump. Glumes dissimilar ; lower 
ovate-obtuse, membranous, nerveless, 1-1.5 mm. long, ciliolate at the 
tip ; upper convex to boat-shaped, acute, shorter than the spikelet, 7- 
(9-11-) nerved, glabrous or ciliolate towards the tip. Lower floret male ; 
lemma as long 'as the spikelet, 5- to 7- nerved, glabrous or ciliate near the 
tip ; palea shorter than the lemma. Upper floret bisexual ; lemma lanceo- 
late- acute, thinly cartilaginous, 5-nerved. 


Sind. 


2. Isachne R. Br. 


Annual or perennial, often aquatic grasses with ovate or linear- 
lanceolate leaves. Spikelets in open or contracted panicles, subglobose or 
obovoid, awnless, 1- to 2-flowered ; rachilla not or very rarely produced 
beyond the upper floret, disarticulating between the florets, the glumes 
also at length deciduous. Glumes equal or nearly so, more or less 
similar ; lower dorsally flattened, membranous or thinly ‘coriaceous, 
prominently nerved but the upper usually wider, subequal to nearly as 
long as the spikelet, convex. Lower floret perfect, if staminate or neuter 
then its lemma hardened like that of the upper floret ; lemma as long 
as the spikelet ; palea equalling the lemma. Upper floret bisexual or 
male; lemma jointed and often stipitate on the short rachilla, 
hemispheric ; palea similar in texture. 


1. Isachne himalaica Hook. f. 


Tsachne himalaica Hook. f., Fl. Brit. Ind. 7 : 23 (1896). 


_ Annual or perennial ; innovation shoots intravaginal. Culms 30-60 
cm. high, erect, branched at the base, slender or stout, smooth, glabrous. 
Leaf-blades flat, linear or linear-lanceolate, strict, scaberulous above, 3-13 
cm. long, up to 5 mm. broad, margins above the middle densely ciliate ; 
sheaths smooth, with a stiffly ciliate mouth ; ligule a tuft of long slender 
erect stiff hairs up to 2.5 mm. long. Panicle pyramidal, up to 10 cm. 


long, with strict branches, 3-5 cm. long ; axis and branches smooth and 


DIGITARIA 5 


glabrous. Spikelets green or purplish, 2.5-1.8 mm. long, subglobose, pedicels 
long, capillary, tips hardly 

thickened. Glumes about 

equalling the lemmas, ovate, 5 
many-nerved, scabrid or brist- 

ly. Florets 2, almost conti- 
guous (not separated by a 
minute rachilla joint), lower 
male ; upper bisexual. Lower 
lemma as long as the spikelet, 
ovate-hemispherical and in 
durated. Upper lemma similar 
in size, shape and texture ; 
stamens 3 ; anthers 0.5 mm. 
long. 


Wah, Attock Dist.; Poonch; 
Haripur Hazara. . 


3. Digitaria Heist. 


Perennial or annual grasses, 
with linear or linear-lanceo- 
late, often flat leaves. Racemes 
often in clusters, digitate or 
more or less spaced on a 
common axis ; rachis triquet- 
rous or flat, with angles often 
‘herbaceous, winged ; pedicels 
unequal. Spikelets 2-nate, 





2-flowered, the lower repre- 
sented by a lemma, the upper 
bisexual. Lower glume often 


Fig. 1.—Isachne himalatca 


small (sometimes absent), 

hyaline ; upper membranous, 

muticous, shorter than the spikelet, rarely longer, 3- to 5-nerved, rarely 
nerveless. Lower floret neuter ; lemma often like the upper glume, 3- to 
Y-nerved, straight, parallel; palea very small. Upper floret bisexual ; 
lemma papyraceous, 1- to 3- (rarely 5-) nerved ; palea almost as large and 
of the same texture, 2-nerved, the margins of the lemma spread over the 
face of the palea leaving little of it exposed. 


Y, 


10. 


11. 


DIGITARIA 


KEY TO THE SPECIES 
Racemes long-peduncled, devoid of spikelets at their base over a 
lorie dis €ancess easiness aerate eniea rae asotanass 1. D. pennata 
Racemes sessile, if apparently bare at the base then with traces of 


Aveested “spikelets xc.ocuecs bee sekcceeetns edith eed ee tec ataasad ene ana aeee 2 
Hairs on the spikelets verrucose.................:cceceeeeeecec ee ene eseeee ee eces 3 
Hairs on the spikelets not verrucose.............c:cseeeeeee eee ee ee ee ee ete ea eees 4 
Annual ; spikelets 1.6-1.8 mm. long .............:.-ssseeee 2. D. violascens 
Perennial ; spikelets less than 1.5 mm. long........-......... 3. D. preslu 
Hairs on spikelets clavate..............c:scccceneeneetee econ see cee serene eeeneoess 5 
Hairs on spikelets not clavate..........::ccsecseeesssesenensen ene eee senses seeweces 7 
Tips of the pedicels cupuliform with hairs on the rim and below...... 

ri hi hag a aac Linch ccd nig An AC eae HASHES GASTRO LR SINE N a SeROT 4. D. stricta 
Tips of the pedicels somewhat thickened, without a rim of hairs...... 6 
Caryopsis distinctly apiculate and protruding above the lower lemma 

TER See er er re TT eee ees 5. D. granularis 
Caryopsis not protruding above the lower lemma...... 6. D. ischaemum 
Perennial, stoloniferous ; culms bulbous at the base and covered 

with dense silky villous hairs ; spikelets silky............... 7. D. nodosa 
Annual ; culms neither bulbous nor villous at the base............-.+2+0 8 


Racemes densely pubescent in the lower axils with or without a few 
long hairs; lower glume wanting ; upper less than 1/2 the length 


OF The Sprkele tse. si 6ciug Glew Saidtun cduceinevatiandetae eeu Gs 8. D. setigera 
Upper glume well developed, mostly 1/2-3/4 the length of the 
spikelet ; lower glume present.............0. cece cee ccc cee cec cee cases ene enetes 9 


Spikelets of each pair heteromorphous (sessile spikelets glabrous ; the 
pedicelled coated with long hairs spreading at maturity)............... 10 
Spikelets of each pair homomorphous (both spikelets with the same 
LY De GhINGUMERLUM) > neceien ded inpdedet Gade cod uigesadancnerodedan aaetet 11 
Racemes rather stout, very stiff, often only 2; upper glume 1/2-2/3 
the length of the spikelet ; lower lemma of the sessile spikelet with 
very prominent nerves, the internerve spaces often slit-like ............ 
Suc ads ates opachnes oie asennad ena ane e Aa Rca aus caeaes ...9, D. bicornis 
Recemes Nia and flexible, nodding, usually more than 3; upper glume 
2/3-3/4 the length of the spikelet ; lower lemma of the sessile 
spikelet without very prominent nerves .................. 10. D. biformis 
Caryopsis distinctly apiculate and protruding above the lower lemma; 
spikelets loosely arranged on the rachis ; upper glume often broad 
and rounded at the apex...........0 0.00.0 ccc cee cee cess eee ees 11. D. cruciata 
Caryopsis not apiculate, acute only ; spikelets not turgid, lanceolate, 
elliptic or narrow; upper glume narrow, triangular, acute............ 12 
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12. Nerves of the sterile lemma with scabridities over their whole length 
or at least upwards.........0-.c0:ccrceetee teres ee nea ea ees 12. D. sunguinalis 
Nerves of the sterile lemma smooth, without minute triangular spines 

Tennis BTA CEES cos cache ace cade vx Ue as a eee 13 

13. Spikelets narrowly __ linear- 
lanceolate with apparently only 
3 nerves visible on the sterile 
lemma ; upper glume half as 
long as the spikelet or less...... 
Sausaeatiomermnn hed 13. D. timorensts 
Spikelets broadly linear-lanceo- 
late, with at least 5 nerves 
visible on the sterile lemma ; 
upper glume more than half 
the length of the spikelet......... 
sdutasteteees eae 14. D. adscendens 


1. Digitaria pennata (Hochst.) 
T. Cooke 


Digitaria pennata (Hochst.) T. Cooke, 
Fl. Bomb. 2 : 941 (1908). 

Panicum pennatum Hochst. in Flora, 13: 197 
(1855). 

Paspalum pennatum (Hochst.) Hook. f., FI. 
Brit. Ind. 7 : 16 (1896). 

Perennial. Culms prostrate at 
the base, rarely erect, with clusters 
of buds at the base covered with 
silky cataphylls, smooth and glabrous, 
branched below. Leaf-blades 3-15 
cm. long, 3-6 mm. broad, _linear- 
lanceolate, finely acuminate, smooth 
or minutely scaberulous, glabrous 
or sparsely hairy with bulbous based 
hairs ; sheaths loose and scarious in 
the lower part of the culms, in the 
upper part tighter, smooth and 





glabrous ; ligules truncate, up to 2 Fig. 2.—Digitaria pennata 

mm. long, membranous. Recemes 6-12 

in a whorl or on a short common axis, 7.5-15 (-30) cm. long; rachis 
devoid of spikelets for about half of its length, plumose all along with 


8 


soft white hairs, then bearing up to 20 paired or upwards solitary 


spikelets. Spikelets lanceolate or 
linear-oblong, acute, 2.6-3 mm. 
long. Lower glume a minute, 
hyaline rounded scale. Upper 
glume linear or oblong, tapering 
to an obtuse or truncate tip, as 
long as the spikelet, 3-nerved, 
covered with dense appressed 
white hairs between the nerves. 
Sterile lemma membranous, con- 
spicuously 5- to 7-nerved, dense- 
ly hairy between the nerves and 
along the margins. Fertile lemma 
2.5 mm. long, narrowly elliptic- 
oblong, acute to acuminate, 
turning brown at maturity; palea 
similar but smaller. 


Karachi, Stocks; Baluchistan, 
R. R. Stewart ; Thatta, Blatter 
& McCann. 


2. Digitaria violascens Link 


Digitaria violascens Link, Hort. 
Berol. 1 : 229 (1827). 


Annual. Culms erect or 
decumbent and rooting at the 
lower nodes, up to 80 cm. high, 
simple or branched from the 
base, terete, smooth and glab- 
rous; nodes glabrous. Leaf- 
blades linear, acute, up to 20 cm. 
long and 6 mm. broad, scabrous 
villous above or glabrescent; 
sheaths loose and slipping from 
the culms below, tight above, 
smooth and glabrous, the lower 
densely hairy ; ligules 2 mm. 
long, truncate, membranous. 
Racemes arranged ona very short 
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Fig. 3.—Dtgitaria violascens 
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axis (2-4 cm. long), 2-6 rarely up to 13, 2- or 3-nate or verticillate, the 
lowermost one often solitary, up to 14 cm. long. Sptkelets mostly 1.6-1.8 
mm. long, rarely up to 2 mm. long; elliptic or elliptic-oblong, acute. 
Lower glume absent. Upper glume as long asthe spikelet, 3-nerved, the 
interspaces covered with verrucose hairs. Stertle lemma as long as the 
spikelet, 5-nerved, interspaces with verrucose hairs. Fertile lemma 1.7 mm. 
long, elliptic-acute, not acuminate, longitudinally striate, very dark at 
maturity ; palea of the same texture and colour. 


Chakdara, Chitral, Harris; Lahore, M. Zahur; Sheikhupura, 
S. Ahmad ; Rawalpindi, R. R. Stewart ; Abbottabad ; Swat; Baltistan. 


3. Digitaria preslii (Kunth) Henr. 


Digitaria preslii (Kunth) Henr., Monogr. Gen. Digitaria, 589 (1950). 
Paspalum preslit Kunth, Enumer. Pl. I : 47 (1833). 


Perennial with widely creeping leafy stolons and forming a rhizoma- 
tous woody rootstock. Culms tufted, up to 20 cm. high, smooth, glabrous; 
nodes of the erect culms glabrous rarely villous, those of the stolons 
villous. Leaf-blades lanceolate, acute, 1-3.5 cm. long, up to 6 mm. broad, 
glabrous or pilose ; sheaths at the base very short, overlapping, densely 
soft hirsute, those of erect culms longer, somewhat keeled, glabrous or 
villous ; Jigules membranous, lacerate, 1-1.5 mm. long. Racemes 2-3, 
somewhat distant, 4-6 cm. long, borne on the tip of a long exserted pedun- 
cle. Spikelets oblong-ovate or elliptic-oblong, acute, about 1.5 mm. long. 
Lower glume absent. Upper glume as long as the spikelet and as wide, 
3-nerved, hairy in all the interspaces, shortly ciliate at the apex. Sterile 
lemma similar in shape and size to the spikelet, evenly 7-nerved, shortly 
hairy between all the interspaces; the hairs verrucose. Fertile lemma 
elliptic, acute, smooth, becoming brownish at maturity. 

Punjab ; Banks of Chenab, T. Thomson. 


4. Digitaria stricta Roth 


Digitaria stricta Roth ex Roem. et Schult., Syst. Veg. 2 : 474 (1817). 
Paspalum royleanum Nees ex Thw., Enum. Plant. Zeyl. 358 (1864), nomen et in Hook. 
f., Flor. Brit. Ind. 7 : 18 (1896) description. 
Digitaria royleana (Nees) Prain, Beng. Plants, 1181 (1903). 
Digitaria puberula Link, Hort. Berol. 1 : 223 (1827). 
Annual. Culms erect, simple or branched below, 30-60 cm. high, 
smooth and glabrous ; nodes glabrous. Leaf-blades linear, up to 30 cm. 
long, 5 mm. broad, scabrid on the margins and both surfaces, densely hairy 
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with long tubercle-based hairs in the lower third on the upper surface ; 


sheaths rather loose 
below and slipping from 
the culms, tight and 
clasping above, some- 
what keeled, glabrous or 
hairy . with 
hairs ; 


somewhat 
tubercle-based 
ligules membranous, lacerate, 1.25 
mm. long. Racemes 3-12, up to 18 
cm. long; subdigitate on a short 
axis; spikelets 3-nate. Spikelets 1.35 
mm. long, ovate, obtuse or slightly 
acuminate ; pedicels with hairs at 
the top forming a ring. Lower glume 
absent. Upper glume absent or 
varying from a minute scale to about 
one-third the length of the spikelet, 
covered all over with clavate hairs. 
Sterile lemma similar in shape and 
size to the spikelet, 5-nerved, with 
broad lines of hairs in the interspaces, 
densely hairy along the margin. 
Sterile lemma elliptic or oblong, acute 
or apiculate, becoming black or 
purple at maturity. 

var. denudata (Link) Henr. 


Digitaria stricta Roth var. denudata 
(Link) Henr., Monogr. Gen. 
Digitaria, 175 (1950). 
Digitaria denudata Link, Hort. Berol. 1: 222 
(1827). 
Panicum denudatum (Link) Kunth, Rev. 
Gram.1 : 32 (1829). 
Upper glume wanting or repre- 
sented by a rim. 


Rawalpindi, R. R. Stewart: 
Punjab, J. R. Drummond ; Swat; 
Hazara; Murree Hills ; Lahore ; 
Sheikhupura. 
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Fig. 4.—Digitaria stricta 
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5. Digitaria granularis (Trin.) Henr. 


Digitaria granularis (Trin.) Henr., Monogr. Gen. Digitaria, 302 (1950). 
Paspalum granulare Trin. ex Spreng., Neue Entdeck. 2 : 47 (1821). 


Paspalum pedicellare Trin. ex Steud. in Hook. f., Flor. Brit. Ind. 7: 19 (1896). 
Digitaria pedicellaris (Trin.) Prain, Beng. Plants, 1181 (1903). 


Annual. Culms erect or geniculate-ascending, simple or branched 
below, 15-60 cm. high, smooth and glabrous. Leaf-blades linear or lanceo- 
late, scabrid, glabrous, 5-15 cm. long, 2.5-5 mm. wide ; sheaths loose and 
slipping from the culms below, tight and clasping above, smooth and 
glabrous ; /igules membranous, truncate or convex, 1-2 mm. long. Recemes 
3-5, solitary or opposite, ascending to spreading, up to 10 cm. long, 
arranged along a short axis; spikelets rather distant, 2- or 3-nate ; 
pedicels slender, long in comparison with the length of the spikelets and 
spreading widely at maturity. Spikelets broadly ovate, 1.3-1.5 mm. long, 
0.7 mm. broad, acute. Lower glume absent. Upper glume as long as the 
sterile lemma, 3- to 5-nerved, shortly hairy with clavate tipped hairs 
between the nerves. Sterile lemma a little shorter than the spikelet, 
rounded at the tip, strongly 5-nerved, hairy between all the nerves. 
Fertile lemma pale brown, becoming brownish black at maturity, distinctly 
apiculate and protruding beyond the lower lemma. 

Lahore ; Burban, Murree Hills, 6000 ft.; Muzaffarabad, 2000 ft. 


6. Digitaria ischaemum (Schreb.) Schreb. 


Digitaria ischaemum (Schreb.) Schreb. ex Muehl., Descr. Gram. Plant. 

Calam. 131 (1817). 

Panicum ischaemum Schreb. ex Schw., Flor. Erlang. 16 (1804). 

Annual. Culms 10-20 cm. high, often geniculate at the base, terete, 
smooth and glabrous; nodes glabrous or sparsely villous. Leaf-blades 
lanceolate or linear-lanceolate, 11 cm. long, 2-6 mm. wide, glabrous; 
sheaths rather loose and inflated, often overlapping, minutely scaberulous; 
ligules membranous, lacerate, 2 mm. long. Racemes 2-3, rarely more, 
borne on a very short axis ; spikelets 2- or 3 nate. Spikelets 2 mm. long, 
up to 0.9 mm. broad, ovate-oblong, acute. Lower glume a minute delicate 
hyaline scale. Upper glume as long as the spikelet, 3-nerved, with the 
nerves joining at the tip and anastomosing below it, densely shortly 
pubescent in the lines between the nerves and along the margins. Sterile 
lemma the length and shape of the spikelet, 5-nerved, the 2 central inter- 
spaces mostly glabrous. Fertile lemma dark purplish at maturity, smooth 
and glossy, very acute; palea similar. 

Baltistan, R.R. Stewart; Gilgit, Shigar, Skardu, R. R. Stewart. 
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7. Digitaria nodosa Parl. 
Digitaria nodosa Parl., Plant. Nov. 39 (1842). 
Panicum pabulare Aitchis. 


in Jour. Linn. Soc. Bot. 
19: 190 (1882). 


Paspalum sanguinale (Linn.) 
Lamk. var. _pabulare 
(Aitchis.) Hook. f., Flor. 
Brit. Ind. 7: 15 (1896). 


Panicum parlatore: Steud., 
Syn. Pl. Glum. 40 (1854). 
A caespitose peren- 
nial with a stout woody 
rhizome. Culms up to 
50 ‘cm. high, swollen 
at the base, and cover- 
ed with dense silky 
hairs, simple or branch- 
ed below, smooth 
and glabrous. Leaf- 
blades up to 28 cm. 
long, 2-5 mm. wide, 
narrowly linear, long 
acuminate, rather 
glaucous, : glabrous 
and minutely scabrid 
on both surfaces, some- 
times finely pubescent; 
sheaths somewhat 
keeled, tight, glabrous 
or sparsely. hairy; 
. ligules - membranous, 
truncate, 3 mm. long. 
Racemes 6-15 (or more) 
sessile or pedunculate, 
digitate or whorled 
on acommon axis up 
to 5 cm. long, the 
racemes 2- to 3-nate, 








5-18 cm. long, very 
hairy at their junction Fie. 5.—Digitaria nnese 
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with the axis; spikelets 2- or 3-nate. Spikelets 3-3.5 mm. long, lanceolate- 
elliptic, silky but very variable as to the indumentum. Lower glume a 
minute glabrous nerveless scale. Upper glume as long as the sterile lemma, 
narrowly triangular or linear, 3-nerved, appressed-villous all over and along 
the margins. Sterile lemma length and shape of the spikelet, equidistantly 
7-nerved, the central interspaces glabrous, the other ones alternately villous 
and glabrous. Fertile lemma narrowly oblong-elliptic, acutely acuminate, 
yellowish brown; palea similar. 

Shahpur, J. R. Drummond; Rawalpindi, R.R. Stewart; Sind, Dr. 
Stocks; Baluchistan, B.S. Hartland; Jhelum, Asghar Ali Beg ; Sakesar, 
Ifttkhar; Sind, A.R. Beg; Hassan Abdal; Kohat; Attock Dist. Not 
rare. A plant of arid regions. 

8. Digitaria setigera Roth 
Digitaria setigera Roth apud Roem. et Schult., Syst. Veg. 2: 474 (1817). 
Digitaria corymbosa (Roxb.) Merr., Philipp. Flower. Plant. 1: 53 (1923). 
Panicum corymbosum Roxb., Flor. Ind. 1: 292 (1820). 
Paspalum sanguinale Lamk. var. extensum Hook. f., Flor. Brit. Ind. 7: 15 (1896). 

Annual or perennial. Culms erect or decumbent and long creeping at 
the base, smooth and glabrous, simple, 30 cm. to 1.5 m. high; nodes 
glabrous. Leaf-blades linear, 25 cm. long, 10 mm. 
wide, glabrous and very scabrid on both surfaces 
or with few scattered hairs; sheaths somewhat 
compressed, covered with spreading or down- 
wardly directed white tuberclebased hairs, or the 
upper glabrous or all glabrescent; Iigules mem- 
branous, truncate or convex, 1-2 mm. long. 
Racemes 2-7, borne on a 3-7 cm. long central axis, 
the lower whorled, up to 16 cm. long; spikelets 
2-nate or solitary upwards; receme bases very 
hairy, with tufts of long white hairs in the 
axils and rarely along the rachis. Spikelets 2-2.5 mm. long, elliptic, 
acute. Lower glume absent. Upper glume triangular, acute, 0.3-0.5 
mm. long, 3-nerved, with short hairs from the tip and the interspaces 
and margins. Sterile lemma shape and size of the spikelet, 5-nerved, the 
lateral pairs close together, ciliate on the margins outside the nerves but 
with occasionally a few hairs between the outer two nerves. Fertile Jemma 
white, narrowly elliptic, acute, yellowish; palea similar. 

Lahore, Changa Manga, S. Ahmad. 

9. Digitaria bicornis (Lamk.) Roem. et Schult. 
Digitaria bicornis (Lamk.) Roem. et Schult. ex Loud. Hort. Britt. 24 

(1830). 





Fig. 6.—Digitaria setigera 
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Paspalum bicorne Lamk., Tab. Encyl. 1: 176 (1791). 
Digitaria barbata Willd., Enumer. Plant. Berol. 91 (1809). 


Digitaria rottleri Roem. et Schult., Syst. Veg. 2 : 471 (1817), 


Panicum heteranthum Hook. f., Flor. Brit. Ind. 7 : 16 (1896) non Nees et Mayen (1843) 
non Link (1823). 


Annual. Culms decumbent and rooting at the nodes, finally erect, 
10-35 cm. high, repeatedly branched at the base, smooth and glabrous. 
Leaf-blades linear, acute, 3-10 cm. long, 3-4 mm. wide, finely scaberulous 
on both surfaces ; sheaths glabrous, at the lower nodes loose and slipping 
from the culms, those of the upper tight ; ligules membranous, truncate, 
lacerate, 2mm. long. Racemes 2, rarely more, rather stout, stiffly erect, 
the rachis thick, not flexible ; axils puberulous. Spikelets of two kinds, the 
subsessile glabrous, or at least much less hairy than the pedicelled, the 
pedicelled with spreading hairs at maturity, narrowly elliptic, acute, 3-3.5 
mm. long. Subsessile spikelet ; lower glume a short triangular obtuse scale, 
hardly 0.5 mm. long. Upper glume 1/2 as long as the spikelet or sometimes 
up to 2/3 its length, 3-nerved, hairy along the margins, particularly at the 
tip and between the nerves. Sterile lemma as long as the spikelet, 
equidistanily 5- to 7-nerved, nearly totally glabrous, the nerves 
somewhat raised and separated by deep furrows, which are sometimes 
almost slit-like. Fertile lemma elliptic or lanceolate-elliptic, acute, 
smooth and glabrous, polished, turning brown at maturity ; palea similar, 
Pedicelled spikelet ; upper glume with long hairs spreading at right angles 
to the glume ; sterile lemma extremely hairy in all nerve spaces except 
those on each side of the central nerve. 


Lahore ; Sialkot ; Rawalpindi. Very common. 


10. Digitaria biformis Willd. 
Digitaria biformis Willd., Enumer. Pl. Hort. Berol. 9%2 (1809). 
Panicum biforme (Willd.) Kunth, Rev. Gram. 1: 33 (1829). 


Panicum sanguinale Linn. var. biforme (Willd.) Hack. ex Dur. et Schinz, Consp. 
Fl. Afr., 5: 962 (1894). 


Annual. Culms geniculate-ascending, smooth and glabrous, up to 
60 cm. high, often branched at the base. Leaf-blades linear, up to 12 cm.- 
long, 8 mm. wide; scabrid or with scattered, bulbous-based hairs ; sheaths 
loose and slipping from the culms, keeled near the top, glabrous or covered 
with stiff bristles ; ligules membranous, truncate; often lacerate, up to 
3 mm, long. Recemes 3-9, digitately arranged at the tip of a peduncle or 
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on a short common axis; up to 15cm. long, soft 
and flexuous. Spikelets 2.5-3 mm. long, of each 
pair dissimilar; the subsessile not conspicuously 
hairy, the pedicelled much more hairy and bristly 
than the other. Lower glume aminute triangular 
nerveless scale. Upper glume 2/3-3/4 the length 
of the spikelet or longer, acuminate, 3-nerved, 
covered with long, appressed hairs between the 
nerves. Sterile lemma of the subsessile spikelet 
5- to 7-nerved with nerves prominent, hairy with 
appressed hairs along the margin; of the pedicelled —Fig. 7.—Digitaria biformis; 

‘ ; : a pedicelled and a sub- 
spikelet 7-nerved, furnished on the marginal sessile spikelet 
nerves with long white hairs and bristles which 
ultimately spread out at right angles. Fertile lemma white or yellowish, 
elliptic, acuminate ; palea similar. 

Lahore, S. Ahmad; Hazara: Shinkiari, Saran Range, I[nayat. 
11. Digitaria cruciata (Nees) A. Camus 
Digitaria cruciata (Nees) A. Camus in Lecomte, Fl. Gen. de 1I'Indo- 
Chine, 7: 399 (1922). 
Panicum cruciatum Nees ex Steud., Syn. Pl. Glum. 39 (1854). 
Paspalum sanguinale Lamk. var. cructatum Hook. f., Flor. Brit. Ind. 7: 14 (1890). 
Annual. Culms erect or geniculate-ascending, finally erect, up to 
1 m. high but very usually much shorter, often branched below, smooth 
and glabrous; nodes hairy. Leaf-blades linear, 4-8 or sometimes up to 
20 cm. long, 3-8 mm. wide, glabrous and minutely scaberulous on both 





surfaces; sheaths loose and slipping from the lower internodes, those above 
tight, slightly inflated, glabrous or sparsely hairy ; /igule biauriculate, 
membranous, up to 3 mm. long. Recemes 3-10, borne along a 1-4 cm. 
long common axis, solitary® or 2-nate, sometimes sub-whorled, minutely 
pubescent at the axils. Spikelets turgid, 2.5-3 mm. long, 1.2-1.5 mm. 
broad, broadly elliptic, apiculate, pale sometimes purplish. Lower glume a 
very short, nerveless scale. Upper glume about 1/2 the length of the 
spikelet, broadly elliptic to linear-oblong, truncate, very lacerate or rounded 
at the tip, 3-nerved, the nerves not running upto the top, hairy at the 
tip or quite glabrous. Sterile lemma slightly shorter than the spikelet, 
broadly elliptic, 7-nerved, the 3 lateral quite close together, smooth and 
glabrous except for few hairs on the margin. Fertile Jemma elliptic, acumina- 
tely apiculate, yellowish turning purplish at maturity; palea entirely 
enclosing the floret. 

Hazara: Thandiani, R. N. Parker; Murree; Kaghan Valley; Swat 
State: Kulali; Baluchistan; Poonch; Gilgit; Baltistan, etc. Common in 
ihe temperate Himalaya from 5-8000 ft. 
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Fig. 8.—Digitaria cruciata 
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12. Digitaria sanguinalis (Linn.) Scop. 


Digitaria sanguinalis (Linn.) Scopoli, Fl. Carn. ed. 2, 1: 52 (1772). 
Panicum sanguinale Linn., Sp. Pl. ed. 1, 1: 57 (1753). 


Paspalum sanguinale (Linn.) Lamk., Tab. Encycl. 176 (1791) n. 93%. 


Annual. Culms decumbent at the base and creeping widely and 
rooting at the nodes, up to 90 cm. high but often much smaller, not 
branched; nodes villous or glabrescent. Leaf-blades linear, 15 cm. lone, 
6 mm. wide, hairy with tubercle-based hairs; sheaths somewhat keeled, 
the lower glabrous or hirsute; ligules membranous, truncate, 2.5-3 mm. 
long. Racemes very variable in size, 5-15 cm. long, digitate or arranged 
on a short axis up to 2 cm. long. Spikelets 3-3.5 mm. long, 
lanceolate-elliptic, acute. Lower glume a narrow, triangular, nerve- 
less scale. Upper glume 1/2 as long as the spikelet, narrowly lanceolate, 
3-nerved, glabrous or with short pubescence between the nerves. Sterile 
lemma as long as the spikelet, 5- to 7-nerved, scabrid on the lateral nerves 
at least in the upper third, smooth on the midnerve, glabrous on the two 
central interspaces, shortly villous on the other interspaces. Fertile lemma 
lead coloured at maturity, as long as the spikelet; palea similar. 


ssp. vulgaris (Schrad.) Henr. var. rottleriana Henr. 


Digitaria sanguinalis (Linn.) Scop. subsp. vulgaris (Schrad.) Henr. var. 
rottleriana Henr., Monogr. Gen. Digitaria, 490 (1950). 


Upper glume 1/2 the length of the spikelet (about 3/8 its length), 
the 7-nerved sterile lemma is apparently quite glabrous with broader 
interspaces along the smooth midnerve, the lateral ones are more congested 
and spiny on the marginal nerves, the inflexed margins are distinctly 
pubescent, and the upper glume is shortly pubescent all over. 


Lahore; Sheikhupura; Lyallpur. Apparently common in the plains. 


13. Digitaria timorensis (Kunth) Bal. 


Digitaria timorensis (Kunth) Balansa in Morot, Jour. Bot. 4: 138 ({890:. 
Panicum timorense Kunth, Enumer. Plant. 1: 83 (1833). 
Paspalum sanguinale Lamk. var. debile Hook. f., Flor. Brit. Ind. 7: 16 (1896). 


Panicum sanguinale (Linn.) Scop. var. tinorense (Kunth) Hack. in Bull. Herb. Boiss. 
2: 4, 528 (1904), 


Annual. Culms creeping and rooting at the lower nodes, finally 
erect and up to 30 cm. high, branched at the base, smooth and glabrous. 
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Leaf-blades narrowly lanceolate, 8 cm. long, & mm, 
wide, smooth and glabrous or scaberulous below or 
covered with scattered bulbous-based hairs ; sheaths 
rather loose on the creeping and tight on the erect 
culms, smooth and glabrous or more or less tomentose ; 
ligules very short, membranous, truncate. Racemes 2-4, 
digitate on a very short 1-1.5 cm. long central axis, 
4-9 cm. long, puberulous at the axils. Spikelets 3-3.7 
mm. long and 0.6-0.75 mm, broad at the middle, 
narrowly lanceolate, very acute or prominently acumi- 





nate. Lower glume minute, nerveless scale or absent. Fig. 9. 
Upper glume 1/2-1/3 the length of the spikelet, very Digitaria timorensis 
narrow, oblong, truncate, 3-nerved, slightly pubescent 
between the nerves and along the margins. Sterile lemma shape and size of 
the spikelet, 5-nerved, the two on each side of the mid-nerve being so far 
apart that they and mid-nerve are the only ones visible from in front, 
the interspaces along the midnerve glabrous, shortly hairy along the 
margins. Fertile lemma yellowish; palea similar. 

Lahore, Changa Manga Forest, S. Ahmad. 


14. Digitaria adscendens (H. B. & K.) Henr. 


Digitaria adscendens (H. B. & K.) Henr. in Blumea 1: 92 (1934). 
Panicum adscendens H. B. & K., Nov. Gen. et Sp. Pl., 1: 97 (1815). 


Annual or perennial. Culms tufted, geniculate-ascending or prostrate, 
often rooting at the lower nodes and much branched, up to 80 cm. high, 
smooth and glabrous. Leaf-blades lanceolate to linear, up to 30 cm. long, 
4-12 mm. wide, scabrid and covered with scattered tubercle-based hairs; 
sheaths very loose below, tighter above, often hairy from tubercle-based 
hairs; ligules membranous, truncate or lacerate, 1.5-3 mm. long. Racemes 
4-9, rarely more, sessile, digitate or subwhorled, arranged on a very short 
axis, up to 15 cm. long. Spikelets 3-3.5 mm. long, elliptic or lanceolate- 
elliptic, acute. Lower glume distinct, a small triangular, hyaline scale. 
Upper glume 2-2.5 mm. long, exceeding 1/2 the length of the spikelet, 
often 2/3-3/4 its length, narrowly triangular, 3-nerved, with fine lines of 
hairs between the nerves and along the margins. Sterile lemma shape and 
size of the spikelet, gradually narrowed upwards, acute, with 7 quite smooth 
nerves, the central interspaces broad glabrous, the two outer always with 
hairs, which may be short or long and spreading. Fertile lemma oblong- 
elliptic, apiculate, smooth and glabrous, yellowish or brownish purple; 
palea similar. 
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20 ALLOTEROPSIS 
KEY TO THE SUBSPECIES 


Spikelets, at least the pedicelled ones, or sometimes both of each pair 
with a sterile lemma, provided along the lateral nerves and the 
margins with soft hairs, intermixed with yellowish, stiff, smooth and 
shining bristles, from tubercles, spreading at maturity ............0... 
An bess a sigtina Ou seue maseaei eda net eaaicgyrer ae aaeee eseaanne ssp. chrysoblephara 

Spikelets without such stiff, tubercle-based bristles along the margins of 
the sterile lemitwacs. vag shine tan Seentwac tee touserionsts ssp. marginata 

ssp. chrysoblephara (Fig. et de Not.) Henr. 

Digitaria adscendens ssp. chrysoblephara (Fig. et de Not.) Henr.. 
Monogr. Gen. Digitaria, 998 (1950). 

Mt. Ilam, Swat State, R. R. Stewart. 
ssp. marginata (Link) Henr. 
Digitaria adscendens ssp. marginata (Link) MHenr., Monogr. Gen. 


Digitaria, 998 (1950). 


This subspecies is represented by two varieties which may be 
distinguished as follows: 


var, typica Henr. Hairs of the sterile lemma rather short. 


Digitaria adscendens ssp. marginata var. typica Henr., Monogr. Gen. 
Digitaria, 999 (1950). 

Digitaria marginata Link, Hort. Berol. 1: 102 (1821). 
Lahore ; Lyallpur. 


var. criniformis Henr. Hairs of the sterile lemma rather long and 
often spreading at maturity. 


Digitaria adscendens ssp. marginata var. cririformis Henr., Monogr. Gen. 
Digitaria, 999 (1950). 

Digitaria fimbriata Link, Hort. Berol., 1: 226 (1821). 

Digitaria marginata Link var. fimbriata (Link) Stapf in Prain, Flor. Trop. Afr. 
9: 440 (1919). 


Lahore; Sangla Hill; Karachi; Hyderabad; Rawalpindi. 


4. Alloteropsis Presl emend. Hitchc. 


Perennial or annual grasses with flat or more or less convolute leaves. 
Spikelets awned, 2-nate or fascicled, subsecund and abaxial on the rachis 
of digitate recemes ; lower floret male ; upper bisexual. Glumes unequal, 
lower smaller, 3- to 1-nerved, very acute often mucronulate ; upper equal 
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or subequal to the spikelet, 5-nerved with the outer nerves submarginal, 
densely ciliate along them. Lower lemma similar to the upper glume but 
ciliate, the tip minutely truncate ; palea short, deeply 2-fid with cons- 
picuous, auricled flaps. Upper lemma chartaceous, glabrous, 5-nerved, 
produced into a straight awn or mucronate ; palea equal to the lemma, 
‘2ekeeled, with broadly auricled flaps. 


1. Alloteropsis cimicina (Linn.) Stapf 


Alloteropsts cimicina (Linn.) Stapf in Prain, Flor. Trop. Afr. 9 : 487 (1919). 
Milium cimicinum Linn., Mant. Alt. 184 (1771). 
Axonopus cimicinus (Linn.) Beauv., Ess. Agrost. 12 (1812); Hook. f., Flor. Brit. Ind. 

7 : 64 (1896). 

Annual. Culms tufted, erect or ascend- 
ing, up to 60 cm. high ; nodes hairy. Leaf- 
blades ovate or ovate-lanceolate, acute, 4-6 cm. 
long, 1-10 mm. broad, flat, glabrous or hairy, 
margins ciliate; sheaths loose, glabrous or 
hairy with bulbous-based hairs; ligule a row 
of hairs. Panicle of 3-10, digitate racemes, 
5-15 cm. long; rachis angular, scaberulous. 
Spikelets solitary or fascicled, 3-6 mm. long, 
erect, subsecund. Lower glume rather more 
than 2.5mm. long, narrowly ovate-lanceolate, 
aristately acuminate, hyaline, with 3 slender 
green nerves, of which the 2 lateral arch to 
join the midrib below the tip. Upper glume 
5 mm. long, broadly ovate, cuspidately acumi- 
nate, thinly membranous, 5-nerved, the 3 
central nerves green, the 2 lateral nerves 
marginal, bristly with long coarse hairs. Lower 
lemma 4 mm. ‘long, ovate-oblong, obtuse, 
male; palea short, 2-partite. Upper lemma 
ovate, acute, 6 mm. long, including the awn 
which is nearly as long as the lemma, thinly 
cartilaginous ; palea similar but subobtuse. 

Lahore. A doubtful record based on 
a single sheet in the Herb.Panjab University. 


5. Eriochloa H. B. & K. 


Perennial or annual grasses with more 
or less flat leaf-blades. Spikelets 2-nate or 
solitary, secund and adaxial on the triquetrous Fig. 1a.--Alloteropsis cimicina 
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rachis of more or less spiciform, simple or compound, racemosely arranged 


racemes ;__ pedicel 
swollen to form an 
annular disc at the 
top. Glumes very 
unequal, the lower 
reduced to a minute 
cupular rim ; upper 
as long as the spike- 
let, faintly 5-nerved. 
Lower floret male 
or barren; lemma similar to the 
upper glume; palea_ subequal, 
2-keeled or reduced. Upper floret 
bisexual; lemma _ chartaceous to 
almost crustaceous, faintly 5-nerved; 
palea as long as the lemma, 2-keeled. 


1. Eriochloa procera C. E. Hubb. 
Eriochloa procera C, E. Hubbard, 
Kew Bull. 256 (1930). 


Eviochloa polystachya H. B. & K., Nov. Gen. 
et. Sp. 1 : 95 (1815). 


Eriochloa ramosa Kze., Rev. Gen. Pl. 2 : 775 


(1891). 


Perennial, with a short creeping 
rootstock. Culms tufted, up to 1.5 
m. high, ascending from a creeping 
base, simple or branched, glabrous ; 
nodes bearded. Leaf-blades linear 
or linear-lanceolate, acuminate, 
glabrous, up to 20cm. long, 5 mm. 
wide ; sheaths glabrous ; ligule a row 
of hairs. Panicle up to 12 cm.. long; 
recemes 2.5-5 cm. long, alternate, 
suberect. Spikelets silvery, solitary 
or 2-nate, 3-4 mm. long, loosely 
imbricate, shortly pedicelled; pedice} 
swollen to form an annular disc at 
the top. Lower glume absent. Upper 





Fig, 11.—Eriochloa procera 


glume oblong-lanceolate, acuminate, obscurely 3-nerved, silkily hairy. 
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Lower lemma similar to the upper glume. Upper lemma much shorter, 
elliptic-oblong, obtuse, mucronate, coriaceous, pale shining; palea 
oblong, margins inflexed. 


Lahore, S. Ahmad; Tando Jam, J. J. Norris; Karachi, A. R. Beg. 


6. Panicum Linn. 


Annual or perennial grasses. Panicle open rarely contracted. Spike- 
lets generally long-pedicelled, without any definite orientation towards 
the axis. Glumes unequal ; lower shorter than the upper, rarely equalling 
it ; upper as long as the spikelet, rounded on the back, 5- to many-nerved. 
Lower floret male or barren ; lemma similar to the upper glume, usually 
paleate rarely epaleate. Upper floret bisexual ; lemma subcoriaceous to 
coriaceous, faintly nerved ; palea subequal, of a similar texture, enclosed 
by the involute margins of lemma. 


KEY TO THE SPECIES 


1. Fertile lemma transversely rugose........0..0...cccceeceeee- 1. P. maximum 
Fertile lemma quite smooth..............0 0.0 ccccccccc suc cue cue ceeecueeueneenens 2 

2. Lower glume about as long as the spikelet............... 2. P. turgidum 
Lower glume shorter than the spikelet.................cccccceeeceeeeeeeeees 3 

3. Spikelets 4-5 mm. long, sharply acute, ovate to elliptic in back view... 
<n « BIN aee Sepia a Vad ep bia nied oh CRE eae pad neien ees eR Ee Dadse . MUACeUM 
Spikelets: less: than 4mm: lOn Gas acne sien herds tow cebwagilcersielanavyessueeoeas edt 4 

4.- Spikelets: 15<1,8 10M, TONG. cccsvonia nessa ct tecs be Mua itaeeeia a regataaas 5 
Spikelets over 2 mni.:in lengths, avis 3 arco tiati ener iach 6 

5. Lower elume: s-herved-s. wisest craven estaneinindes eases 4. P. austroasiaticum 
Lower glume S-netved se. ccciecveins ssresscns ane ane dee ees 5. P. atrosanguineum 

6. Lower glume J/4-1/2 the length of the spikelet..............c..cceceee essen 7 
Lower glume 1/2-3/4 the length of the spikelet........... ...ccceee 10 

7. Annuals; spikelets oblong, ovate-oblong to elliptic...................00008 8 
Perennials ; spikelets narrowly lanceolate to lanceolate.................. 9 

8. Spikelets persistent, panicle contracted............cccceeeeee 6. P. mihare 
Spikelets deciduous ; panicle effuse................0ee. 7. P. psilopodtum 

9. Terrestrial ; spikelets 2.5 mm. long..............ccceeeeeeeee ees 8. P. repens 
Aquatic ; Spikelets 3-4 mm. long... ............eeeeeeeeeees 9. P. paludosum 

10. Lower glume cuspidate-acuminate............sseseseeeeee ees 10. P. trypheron 


Lower glume subobtuse.............cccce ccc eeeeeeeeecnnaeeeee 11. P. anttdotale 


1. Panicum maximum Jacq. 


Panicum maximum Jacq., Coll.“Bot. 1:76 (1780) ; Hook. f., Flor. Brit. 
Ind. 7 : 49 (1896), 


A caespitose perennial with a short stout rhizome; innovation shoots 
intravaginal. Culms erect or geniculate, up to 2.5 m. high, sub-simple 
or more or less branched ; nodes glabrous or 
hirsute. Leaf-blades flat, linear, up to 70 cm. 
long and 1-3.5 cm. wide, glabrous or papillose- 
pilose towards the base above ; sheaths shorter 
than the internodes, the lower compressed, 
papillose-hirsute to glabrous ; ligules membran- 
ous, about 4 mm. long, long-ciliate behind. 
Panicle erect or nodding, contracted or open, 
20-50 cm. long, the branches suberect or spread- 
ing, the lower verticillate, divided almost from the base or undivided for 3-6 
cm. Spikelets oblong, 3-3.8 mm. long, acute, puberulous. Lower glume 
obtuse, 0.8-2.4 mm. long, faintly 3-nerved to almost nerveless. Upper 
glume oblong, acute or obtuse, 3.5 mm. long, 5-nerved. Lower lemma 
similar to and slightly shorter than the upper glume. Upper lemma 
oblong, obtuse, 5-nerved, transversely rugose, puberulent at the apex. 


Jhelum, A. A. Beg; Salt Range, Iftikhar. 





Fig. 12.--Panicum maximum 


2. Panicum turgidum Forsk. 


Panicum turgidum Forsk., Fl. Aegypt.-Arab. 18 (1775) ; Hook. f., Flor. 
‘Brit. Ind. 7 : 44 (1896). 


Perennial. Culms erect or prostrate-ascending, bearing oval or 
oblong, whitish and finely pubescent sheaths at the 
base, glabrous and smooth, up to 1.4m. high and 
2-4 mm. thick ; fastigiately branched at the nodes, 
the branches again producing clusters of branchlets; 
nodes glabrous. Leaf-blades linear, flat or convo- 
lute, up to 20 cm. long, 7 mm. wide but usually 
much shorter, pungent, glabrous, margins spinulose- 
scabrid. Panicle oblong, terminal, at the end 
of the branches and culms, usually shorter but 
sometimes as long as 22 cm.; branches short, erect Fig. 13--Panicum turgidum 
or slightly spreading ; spikelets pedicelled, pedicels short. about 4 mm. 
long. Sptkelets ovoid, turgid, about 4 mm. long. Lower glume nearly as long 
as the spikelet, oval, acute, 7-nerved. Upper glume similar but 9-nerved. 
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Lower lemma similar to the upper glume but slightly longer ; palea oval, 
shortly 2-dentate at the apex, 2-keeled. Upper lemma oblong or lanceolate, 
acute, 3 mm. long, glabious, brown at maturity; palea similar. 

Karachi, I. I, Chaudhri ; Quetta ; Sind, Duthie teste Cooke ; Sehwan 
Hills, Bhide. 


3. Panicum miliaceum Linn. 


Panicum miliaceum Linn., Sp. Pl. 58 (1753); Hook. f., Flor. Brit. Ind. 

7: 45 (1896). 

Annual. Culms up to 1.2m. high, tufted, stout, pubescent at the 
base, leafy throughout ; nodes bearded. Leaf - blades linear, finely 
acuminate, rounded at the base, margins scabe- 
rulous with long tubercle- based hairs; sheaths 
deeply grooved, split loose, subcompressed, 
glabrous or hairy with tubercle-based hairs; 
ligule of long hairs. Panicle thyrsiform, up to 
30 cm. long, nodding or decurved; branches 
crowded, long, suberect, bare at the base, 
divided at the summit. Spikelets ovate, acute, 
4-5 mm. long; pedicel longer or shorter than the 
spikelet . Lower glume 2-3.2 mm. long, convex, 
clasping at the base, broadly ovate, acute or 
acuminate, 5- to 7 nerved. Upper glume 4-5 Fig. 14—Panicum miliaceum 
mm. long, broadly ovate, cuspidately acuminate, 7- to 11-nerved,’ 
nearly as long as the spikelet. Lower lemma similar to the upper glume, 
3.7-4.7 mm. long. Upper lemma ovate, obtuse, 5- to 7-nerved, 3.5-4.5 
mm. long. 





Chitral; Swat; Baltistan; Gilgit ; Rawalpindi. Cultivated as a 
rainy season crop. 


4. Panicum austroasiaticum Ohwi ~ 


Panicum austroasiaticum Ohwi in Act. Phytotax. et Geobot. 2, 1: 45 
(1942). 
Panicum humile Nees ex Steud., Syn. Pl. Glum. 84 (1854) non Thunb.; Hook. f., Flor. 
Brit. Ind. 7: 48 (1896). | 
Annual. Cu’ms densely tufted, erect or geniculately-ascending, 
branched from all or most nodes, leafy throughout, up to 5-30 cm: high; 
nodes glabrous. Leaf-blades linear, acuminate, 5-15 cm. long, 3-4 mm. 
wide, flat, glabrous, margins smooth; sheaths somewhat loose, often hirsute 
sometimes glabrous, hairy at the mouth; ligule a rim of soft hairs. Panicle 
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up to 5 cm. long, effuse; branches subsolitary, spreading, few-spiculate. 
Spikelets 1.5 mm. long, ovate or ellipsoid, acute, glabrous. Lower glume 
obliquely lanceolate, acuminate, 0.7-1 mm. long, 3-nerved. Upper glume 
orbicular-ovate, acuminate, 3- to 5-nerved, lateral nerves short. Lowey 
lemma similar to the upper glume, 5-nerved; palea broad, obtuse. Upper 
lemma shorter than the sterile lemma, oblong, obtuse, shining, pale ; palea 
thinly coriaceous. 


Rawalpindi; Murree Hills. 


5. Panicum atrosanguineum Hochst. 


Panicum atrosanguineum Hochst. ex A. Rich., Tent. Fl. Abyss. 2: 375 

(1851). 

Panicum hydaspicum Edgew. in Jour. Linn. Soc. 6: 207 (1862); Hook., f., Flor. Brit. 

Ind. 7: 48 (1896). 

Annual. Culms geniculate-ascending, branched from near the base, 
15-45 cm. high. Leaf-blades linear-lanceolate, acute, 
2.5-5 cm. long, 4-5 mm. wide, hirsute; sheaths tight 
or inflated, hirsute; Itgule a rim of hairs. Panicle 
effuse, 5-10 cm. long; .branches solitary rarely 
opposite, smooth. Spikelets 1.5-1.8 mm. long, ovate, 
acute,‘ glabrous. -Lower glume ovate, acuminate, 
5-nerved. Upper glume ovate, subacute, 5- to 7-nerv- Fig. 15—Panicum 

ed. Lower lemma similar to the upper glume; palea atrosan gerne 
oblong, shorter than the. lemma. Upper lemma elliptic, obtuse, brown, 
shining; palea similar. 





Lahore ; Rawalpindi; Multan. 
6. Panicum miliare Lamk. 


Panicum miliare Lamk., Illustr. 1: 173 (1791); Hook. f., Flor. Brit. Ind. 
7: 46 (1896). 


Annual, Culms upto 1 m. high, erect or geniculately-ascending, 
simple or branched, glabrous, leafy throughout. Leaf-blades erect, linear, 
acuminate, flat, hairy with tubercle-based hairs, 30-50 cm. long, 4 mm. 
wide ; sheaths tight, hairy ; ligule a ridge of hairs. Panicle oblong, 
contracted or thyrsiform, up to 25 cm. long, erect or nodding; branches 
slender, erect, solitary. Spikelets solitary or 2-nate, ovoid or ellipsoid, 
acute, 2.5-3.5 mm. long. Lower glume 0.7-1.7 min. long, broadly ovate, 
acate, 3- to 5-nerved, clasping at the base. Upper glume 2-3.5 mm. long, 
ovate-lanceolate, subacuminate, 11- to 13-nerved. Lower lemma similar to 
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the upper glume, 9-nerved; palea as long asthe lemma. Upper lemma 
1.8-3.2 mm. long, oblong to broadly ovate, acute, shining; palea oblong- 
elliptic, margins much inflexed. 

Cultivated within the area. 


7. Panicum psilopodium Trin. 


Panicum psilopodium Trin., Gram. Panic. 217 (1826); Hook. f., Flor. 
Brit. Ind. 7: 46 (1896). 


Annual. Culms often tufted, erect or ascending, leafy througout, 
30-60 cm. high. Leaf-blades linear, acuminate, glabrous, and smooth, 
7-30 cm. long, 4-8 mm. wide, margins cartilaginous ; 
sheaths loose, compressed, smooth and glabrous; ligule 
a lacerate, membranous ring. Panicle 5-20 cm. long; 
branches finally spreading, filiform, scaberulous, 
solitary rarely 2-nate, naked at the base. Spikelets 
solitary or 2-nate, ovate-lanceolate or ovate-oblong, 
2-3 mm. long. Lower glume orbicular, apiculate, 3- to ! 
5-nerved, clasping at the base. Upper glume as long Fig. 16.—Panicum 
as the spikelet, 11-nerved. Lower lemma similarto — paropod tein 





the upper glume, 9-nerved; palea hyaline, 2-keeled. Upper lemma oblong, 
obtuse, apiculate, coriaceous, shining; palea slightly shorter. 


Lahore; Sargodha; Sialkot; Gujrat; Multan; Rawalpindi. Very 
common in cultivated fields during summer. 


8. Panicum repens Linn. 


Pantcum repens Linn., Sp. Pl. ed. 2: 87 (1762); Hook. f., Flor. Brit. 
Ind. 7: 49 (1896). 


A perennial grass with a creeping stoloniferous rootstock. Culms 
erect or ascending, simple or branched, up to 1.5 m. high. Leaf-blades 
linear-lanceolate, acuminate, 7-15 cm. long, 6-9 mm. wide, glaucous, 
smooth, margins toothed towards the base; ligule a coriaceous ridge. 
Panicle contracted, irregularly branched, 7-20 cm. long, branches 2- to 
3-nate. Spikelets ovate-lanceolate, acute, glabrous, 2.5 mm. long, sessile 
or shortly pedicelled. Lower glume orbicular, nerveless or 3-nerved. 
Upper glume ovate, acute, 5-nerved. Lower lemma similar to the upper 
glume, slightly shorter; palea short, truncate. Upper lemmu ovate, acute, 
smooth, shortly stipitate; palea as long as the lemma. 


Lahore, J. L. Stewart. 
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9. Panicum paludosum Roxb. 


Panicum paludosum Roxb., Hort. Beng. 8 (1814). 
Panicum proliferum Hook. f., Flor. Brit. Ind. 7: 50 (1896) non Lamk. 
Panicum proliferum var. paludosum Cooke, FI. Bomb. 2: 937 (1908) non Stapf. 


A perennial, aquatic grass with creeping stolons. Culms erect or 
ascending, simple oer branched, leafy throughout, up to 90 cm. high; 
nodes glabrous. Leaf-blades linear, acuminate, 8-12 
cm. long, 5-8 mm. wide, glabrous, scabrid, margins 
scabrid; sheaths terete, loose, glabrous and smooth ; 
ligule a rim of hairs. Panicle 10-25 cm. long, very 
short- peduncled ; axis stout, scaberulous ; branches 
stout, fasciculate below solitary above, branched near 
the base; axils glabrous. Spikelets solitary or 2-nate, 
ovate-lanceolate, acuminate, 3-4 mm. long. Lower 
glume 0.6-0.8 mm. long, orbicular, nerveless. Upper ) 
glume 3-4 mm. long, ovate, acuminate, 7- to 9-nerved. Fig. 17—Panicum 





Lower lemma similar to the upper gume, 9-nerved ; paludosum 


palea very short or absent. Upper lemma 2.5-3.5 mm. long, oblong, 
acute, smooth ; palea as long as the lemma. 


In marshy places or actually in water. Lahore, J. L. Stewart ; 
Topi Park, Rawalpindi, A. R. Beg, R. R. Stewart. 


10. Panicum trypheron Schult. 


Panicum trypheron Schult., Syst. Veg. Mantiss. 2 : 244 (1824) ; Hook. f., 
Flor. Brit. Ind. 7 : 47 (1896). 

Panicum tenellum Roxb., Fl. Ind. 1 : 306 (1820) non Lamk. 

Panicum toxburgii Spreng., Syst. 1 : 320 (1825). 


Perennial. Culms up to 50 cm. high, tufted, erect or geniculate- 
ascending ; nodes glabrous. Leaf-blades linear, acuminate, softly hairy 
at least on the lower surface, up to 25 cm. long, 4-6 mm. wide ; sheaths 
long, glabrous or hairy, the margins ciliate ; ligules short, fimbriate: 
Panicle erect or nodding, very effuse, 10-20 cm. long; axis filiform, 
scaberulous ; branches solitary or the lower fascicled, few-spiculate, 
glabrous in the axils. Spikelets ovoid, acuminate, 2.5-3 mm. _ long, 
gaping at the mouth. Lower glume 1.5-2.5 mm. long, broadly 
ovate, cuspidately-acuminate, 5-nerved. Upper glum2 as long as the 
spikelet, broadly ovate, recurved, subcuspidate, 7- to 9-nerved. Lower 
lemma similar to the upper glume but shorter, 7-nerved ; palea oblong, 
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obtuse, 2-toothed. Upper lemma 2.5.3 mm. long, linear-oblong or oblong- 
elliptic, obtuse, dorsally rounded, smooth, shining; palea similar in 
texture, as long as the lemma. 


Sialkot ; Murree ; Lahore. 


11. Panicum antidotale Retz. 


Panicum antidotale Retz., Obs. “ 
4:17 (1786) ; Hook. f., Flor. Brit. 
Ind. 7 : 52 (1896). pl 


A tall perennial grass with a 
creeping, thick rootstock. Culms up 
to 1.5m. high, solid, woody, smooth; 
nodes thickened, the lower some- 
times rooting. Leaf-blades up to 60 
cm. long, flat, linear, finely acumi- 
nate, smooth and glabrous ; sheaths 
tight, glabrous; ligules short, 
membranous, ciliate. Panicle effuse, 
pyramidal, up to 30 cm. long; axis 
slender, smooth or slightly scaberul- 
ous; branches usually fascicled, 
upper sometimes solitary, filiform, 
spreading, 7.5-10 cm. long. Spikelets 
loosely crowded on the branches, 
2.4-3 mm. long, ovoid-acute, glab- 
rous. Lower glume broadly-ovate, 
subobtuse, 1.5 mm. long, 3-nerved. 
Upper glume broadly ovate, acumi- 
nate, 7- to 9-nerved. Lower lemma 
similar to the upper glume ; palea 
as long as the lemma. Upper lemma 
coriaceous, elliptic, obtuse ; palea 
similar in texture, as long as the 


lemma. 


Karachi to Landi, Burns; Laki, 
Bhide ; Sukkur, Woodrow ; Chfton 
near Karachi, Sabnis ; Umarkot, 
sand dunes, Sabnis; Mirpur Khas, 





Fig. 18.—Panicum antidotale 
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Bhide; Jamesabad, Sabnis ; Sanghar, Sabnis ; Gharo, Blatter & McCann; 
Lahore ; Sheikhupura; Sargodha; Jhelum; Multan ; Quetta ; Kohat ; 
Bannu ; Attock ; Rawalpindi, etc. 


7. Sacciolepis Nash 


Annual or perennial grasses. Inflorescence a contracted, spike-like 
terminal panicle. Spikelets subterete or laterally compressed, obliquous, 
lower floret male or barren ; upper floret bisexual. Glumes unequal ; 
lower much shorter than the spikelet ; upper gibbous at the base, always 
much concave, mostly 7- or 9-nerved, rarely 5- or 13-nerved. Lower floret; 
lemma similar to the upper glume but with a straight back ; palea hyaline, 
finely 2-keeled. Upper floret ; lemma very convex, with firm, narrowly 
involute margins, obscurely 5-nerved ; palea almost as long as the lemma, 
slightly. embraced by it all along. 


1. Sacciolepis interrupta (Willd.) Stapf 


Sacciolepis interrupta (Willd.) Stapf in Prain, Flor. Trop. Afr. 9 : 757 
(1919). 
Panicum interruptum Willd., Sp. Pl. 1: 341 (1797) ; Hook. f., Flor. Brit. Ind. 7 : 40 (1896). 
A large perennial grass. Culms arising from a stout rootstock, up to 
2m. high. Leaf-blades up to 30 cm. long, 6-12 mm. broad, glabrous ; 
ligules short, broad, membranous. Panicle spiciform, up to 30 cm. long. 
Spikelets 4-5 mm. long, densely crowded in small fascicles, subsessile. 
Lower glume about 1.5 mm. long, broadly ovate, obtuse, hyaline, 3- to 
5-nerved. Upper glume ovate, acute, membranous, 9-nerved. Lower 
lemma as long as the upper glume, ovate, 7-nerved, paleate, male or 
barren. Upper lemma shorter than the lower, thinly coriaceous, ovate- 
oblong ; palea thinly coriaceous, as long as the lemma. 
Sind, Woodrow teste Cooke. 


8. Brachiaria Grisebach 


Perennial or annual grasses with linear to lanceolate, flat leaves. 
Spikelets 1- or 2-nate, more rarely in fascicles, secund and adaxial on the 
triquetrous or flat rachis of moderately slender or stout, mostly spiciform 
racemes. Glumes dissimilar ; lower very short ; upper membranous, as 
long as the spikelet, 5- to 7-nerved. Lower floret male or barren ; lemma 
similar to the upper glume, 5- or rarely 7-nerved ; palea as long as the 
lemma. Upper floret bisexual ; lemma narrowly involute, faintly 
5-nerved ; palea as long as the lemma. 


KEY TO THE SPECIES 


to 


Panicle linear, with erect racemes ; rachis pube:cent...1. B. eruciformis 
Panicle lanceolate or oblong with spreading recemes; rachis with 
SCALtOred: NallS eccsnciannhessatranesiwcodervends dien ned nl gber eee Wee weeiee 3 


3. Spikelets solitary, 1.8-2.5 mm. long, often densely hairy as well as 
the rachis and pedicels ; upper lemma ovate-oblong......2. B. villosa 
Spikelete 2-nate or upwards solitary, 1.25-1.8 mm. long; hairs on 
the spikelets longer than the spikelets ; upper lemma obovate or 


Ci PAO xcs cc cet ee eid ere eelnse cine 3. B. reptans 

4. Spikelets whitish and more or less glossy, almost like ivory............... 
Tetwwntd oawens Ageia nce ie audi amoaeneee cuaten aie Viera Meee tar ee OUGIS 
Spikelets Greene scecivsieseysaail ot eubiaray ach standyaaceenduna fagedseaeetentannanacds 5 

5. Spikelets turgid, broadly elliptic or broadly obovate-elliptic, apiculate 
ede Seth Sa AG ae nee tinea OLE ORL RR crt aa 5. B. ramosa 
Spikelets not turgid.............ceceeeeceeee certs eee es sue ane eee Sahin eRE Rael 

6. Spikelets ovate to lanceolate ; rachis hairy..................04. 6. B. setigera 
Spikelets elliptic to obovate ; rachis glabrous.................0....:0e 7 

7. Spikelets 2.5-3 mm. long ; peduncle hairy below the inflorescence...... 
i a Setar tetalul desert at lee, raat oe Sen Sau ae nunca deraee tae Ae 7. B. distachya 
Spikelets 3.5-5 mm. long, peduncle glabrous below the inflorescence... 
ieee tse insite Sad Be tate lal tat eit ce Na ele ca tha copra (B. miluformis/ 


1. Brachiaria eruciformis Griseb. 


Brachiaria eruciformis Griseb. in Ledeb., Fl. Ross. 4 : 469 (1833). 


Panicum eruciformis Sibth. & Sm., Prodr. 1: 40. 
Panicum isachne Roth, Nov. Pl. Sp. 54 (1821) : Hook. f., Flor. Brit. Ind. 7 : 28 (1896). 
Brachiaria isachne (Roth) Stapf in Prain, Flor. Trop. Afr. 9 : 552 (1919), 


Annual. Culms 30-60 cm. high, loosely tufted, 
geniculate-ascending from a rooting base, slender, 
much branched below, glabrous. Leaf-blades linear- 
lanceolate, acute, 2-6 cm. long, 2.5 mm. wide, flat, 
glabrous or hairy; sheaths rather tight, terete or 
subterete ; ligule a fringe of hairs. Recemes 2-10, 





dense, 1.25-2.5 cm. long, secund or subsecund, usually - Fig. 9 
appressed to the filiform, scabrid axis ; rachis filiform, TA NO Src Oy 
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pubescent. Spikelets 2-seriate, imbricate, oblong, obtuse or subacute, flat on 
the back, 2-2.5 mm. long, softly pubescent. Lower glume 0.3 mm. long, 
hyaline, truncate, l-nerved. Upper glume size and shape of the spikelet, 
minutely hairy, 5-nerved. Lower lemma similar to the upper glume; 
palea subequal, very obtuse, much reduced in neuter florets. Upper lemma 
elliptic-oblong, obtuse, 1.5-1.6 mm. long ; palea similar. 

Hyderabad ; Abbottabad ; Rawalpindi, Quetta ; Loralai ; Pishin ; 
Chitral. Often in poorly drained soil or fields. 


2. Brachiaria villosa (Lamk.) A. Camus 
Brachiaria villosa (Lamk.) A. Camus in Lecomte, Fl. Gen. de 1’IndoChine 
7 + 433 (1922). 
Panicum villosum Lamk., IHlustr. 1: 173 (1791) ; Hook. f., Flor. Brit. Ind. 7 : 34 (1896). 
Panicum vestitum Nees ex Steud., Syn. Pl. Gram. 62 (1885). 

Annual. Culms 20-40 cm. high, rooting at the base, slender, softly 
hairy, glabrous at the top, many-noded, velvety. Leaf-blades spreading, 
ovate-lanceolate, acute, rounded at the base, flat, 1-3 cm. long, 4-7 mm. 
wide, softly pubescent on both surfaces; margins white, denticulate, 
ciliate ; sheaths shorter than the internodes, hairy ; ligule a rim of hairs. 
Racemes 5-10, upright or somewhat spreading, alternate, sessile or sub- 
sessile, rather distant, 6-15 mm. long, the upper shorter ; common axis 
tiquetrous, pubescent ; rachis more slender, densely hairy; pedicels silky. 
Spikelets crowded, 2-seriate, ovate, apiculate, pubescent, 1.8-2.5 mm. 
long. Lower glume 0.7 mm. long, clasping at the base, ovate-orbicular, 
1- to 3-nerved, hispid. Upper glume 1.5-2.5 mm. long, ovate, subacute, 
5- to 7-nerved, hispid. Lower lemma up to 2.5 mm. long, similar to the 
upper glume; palea hyaline, linear-oblong, shorter than the lemma. 
Upper lemma 2.4 mm. long, very convex, ovate or ovate-oblong, acute or 
shortly apiculate, delicately pitted; palea similar. 

Peshawar ; Multan, J. L. Stewart. 


3. Brachiaria reptans (L.) Gard. & Hubb. 
Brachiaria reptans (Linn.) Gard, & Hubb. in Hooker, Icon. Pl. sub tab. 
3363 (1938). 
Panicum reptans Linn.. Syst. Nat. ed. 10, 870 (1759). 


Panicum prostratum Lamk., Illustr. 1 : 171 (1791) ; Hook. f., Flor. 
Brit. Ind. 7 : 33 (1896). 


Urochloa reptans (Linn.) Stapf in Prain, Flor. Trop. Afr. 9: 601 
(1919). 
Annual. Culms prostrate or ascending from a 
long creeping base, 15-60 cm. high ; nodes pubescent. 





“Fig. 20. 
Leaf-blades 3-8 cm. long, 2-17 mm. wide, ovate- Brachiaria reptans 
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lanceolate, acuminate, base cordate, glabrous; sheaths glabrous, 
margins hairy; ligule a fringe of hairs. Racemes 5-8, sessile or subsessile, 
nearly distichous, 1-2.5 cm. long. Spikelets 2-seriate, 1.25-1.8 mm. 
long, glabrous. Lower glume 14the length of the spikelet, semilunate, 
nerveless. Upper glume broadly ovate, acute, pubescent, 7-nerved. 
Lower lemma similar to the upper glume, 5-nerved ; palea short, hyaline. 
Upper lemma elliptic, apiculate, dorsally rounded. 


Lahore ; Multan ; Jhelum ; Rawalpindi ; Peshawar ; Attock Dist.: 
Mingora, Swat ; Tando Jam. Very common in cultivated fields, etc. 


4. Brachiaria ovalis (R. Br.) Stapf 
Brachiaria ovalis (R. Br.) Stapf in Prain, Flor. Trop. Afr. & : 546 (1919), 


Panicum ovale R. Br. in Salt, Voy. Abyss. App. 4:62 ‘name only); Durand & Schinz... 
Consp. Fl. Afr. 5 +: 75s. 


Annual. Culms tufted, up to over 30 cm. high, erect or geniculately 
ascending, about 4-noded, branched below (sometimes copiously), 
pubescent below the nodes, terete or compressed below. Leu f-blades linear, 
tapering to a fine point, up to 17.5 cm. long, 7.5 mm. wide, flat, very 
finely and softly pubescent all over ; sheaths rather loose, softly pubescent 
all over; ligule a dense fringe of short hairs. Panicle 5-7.5 cm. 
long, of 5-8 very lax suberect or spreading, ultimately deflexed racemes ; 
common axis slender, loosely pubescent with some longer hairs intermixed. 
Racemes simple, secund or subsecund, the lower up to 1.8 cm. or rarely 
2.5 cm. long, the upper rapidly decreasing and reduced to 4- to 2-nate 
or solitary spikelets which arrange themselves into a terminal raceme ; 
rachis flexuous, filiform, up to 4 mm. wide, pubescent with some 
longer hairs intermixed; internodes 3.7-10 mm, long; lowermost 
pedicels 2-nate, the other solitary and short, the longer of a pair rarely 
up to 5 mm. long, puberulous with long hairs upwards. Sprkelets distant, 
broadly ovate or elliptic-oblong, obtuse to suboktuse, 3.7-5 mm. long, 
whitish and more or less glossy, almost like ivory. Lower glume very 
broadly obovate, subacute, usually contracted at the base, very 
white, faintly 3- to 5-nerved. Upper glume obtuse, very slightly shorter 
than the lower floret, 5-nerved, nerves greenish, somewhat vanishing 
downwards. Lower lemma similar to the upper glume ; palea shorter, 
truncate with narrow flaps ; anthers 1.0 mm. long. Upper lemma broad- 
elliptic, subacute, 3-3.6 mm. long, shortly constricted at the base, smooth, 
at length brownish ; palea similar. 


Sind, Stocks. 
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5. Brachiaria ramosa (Linn.) Stapf 


Brachiaria ramosa 
(Linn.) Stapf im 

Prain, Flor. Trop. 
Afr. 9:542 (1919). 


Panicum ramosum, 
Linn. Mantiss. 1 : 20 
(1767) ; Hook, fF., 
Fior. Brit. Ind. 7: 36 
(1890) p.p. 





Panicum petivertt Trin.., Gram. Panic. 14. 


Annual. Culms erect or ascend- 
ing, much branched from the base 
or upwards; nodes pubescent. Leuf- 
blades linear-lanceolate, finely acumi- 
nate, base narrow or rounded, glabrous 
or hairy; sheaths glabrous or pubescent 
with tubercle-based hairs ; ligule a 
fringe of short hairs. Panicle sub- 
pyramidal, 8-15 cim.‘long ; racemes 
8-12, distant, spreading, alternate or 
the upper opposite, 3-6 cm. long ; 
rachis of the racemes angular, 
puberulous. Spikelets solitary or-in 
pairs, alternate or crowded, turgid, 
broadly elliptic or broadly obovate- 
elliptic, apiculate, 2.5-2.8 mm. long. 
Lower glume 1:2 as long as the spike- 
let, broadly ovate, subacute, 3- to 
5-nerved, clasping at the base. Upper 
glume broadly obovate-elliptic, acute, 
5-nerved. Lower lemma similar to the 
upper glume, 35-nerved. Upper lemma 


oblong, apiculate, rugulose ; palea 
similar. 


Hyderabad ; Quetta; Lahore ; 
Rawalpindi ; Kagan ; Swat, etc. Very 
common, usually below 3000 ft 





Fig. 21.—Brachiaria ramosu 
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6. Brachiaria setigera (Retz.) C. E. Hubb. 


Brachiaria setigera (Retz.) C. E. Hubb. in Hooker, Icon. Pl. sub tab. 3363 
(1938). 

Panicum setigerum Retz., Obs. Fasc. 4 : 16 (1786) ; Hook. f., Flor. Brit. Ind. 7: 30 (189). 

Urochloa setigera (Retz.) Stapf in Prain, Flor. Trop. Afr. 9 : 59x (1919) 


Perennial ; innovations extravaginal bearing long thin pubescent 
cataphylls. Culms up to 1 m. high, ascending from a prostrate, straggling 
base, simple or | sparingly branched; nodes pubescent 
to silky-bearded. Leaf-blades lanceolate with a 
rounded or subcordate base, up to 15 cm. long and 2.5 
cm. wide, flat, glabrous and smooth or with a few 
tubercle-based hairs, margins densely villously-ciliate; 
ligule reduced to.a densely ciliate rim. Racemes 4-9, 
obliquely erect and ‘spreading ; lower 5 cm. long, 
‘upper shorter ; common axis 5-7.5 cm. long, scabe- 
rulous on the angles, glabrous or with a few scattered 
hairs ; rachis 2-4 mm. wide, hairy at the base, angles 
scabrid ; pedicels up to 1.5 mm. long. Spikelets ovate 
to lanceolate, acutely acuminate, 5 mm. long, usually 
pubescent. Lower glume broadly ovate, clasping at 
the base, acute, 1.5 mm. long, 3- to 5-nerved. Upper 
- glume as long as the spikelet, 7-to 9-nerved. Lower 
lemma similar to the upper glume, 5-nerved ; palea 
broad-oblong, acuminate, a little shorter than the 
‘lemma. Upper lemma broad-elliptic, 2.5 mm. long, 
pale, with a scaberulous mucro, up to 0.9 mm. long. Fig. 22. 

Mirpur Sakro, Blatter & McCamn. Brdciianasetigerd 





7. Brachiaria distachya (Linn.) Stapf 


Brachiaria distachya (Linn.) Stapf in Prain, Flor. Trop. Afr. 9: 505 

(1919). | 
Panicum distachyvum Linn., Mantiss. 1: 138 (1707); Hook. t., Flor. Brit. Ind. 7: 37 

(1896). 

Annual. Culms prostrate or ascending, branched from the base, 
up to 40 cm. high. Leaf-blades linear-lanceolate, acuminate, 5-15 cm. 
long, 3-5 mm. wide, glabrous; sheaths hairy; ligule a rim of long hairs. 
-Racemes.2-4, distant, erect or slightly spreading, up to 5 cm. long; rachis 
slender, glabrous. Spikelets elliptic to obovate, 3-4 mm. long, 1l- ur 
2-seriate. Lower. glume 12 as tong as the spikelet, orbicular, hyaline, 


36 PASPALUM 


5- to 7-nerved, clasping at the base. Upper glume elliptic, acute, 7-nerved. 
Lower lemma similar to the upper glume, 5-nerved. Upper lemma ellipsoid, 
obtuse, striolate ; palea similar. 

Likely to occur within the area. 

9. Paspalum Linn. 

Perennial or annual grasses. Racemes 2-nate, digitate or panicled. 
Spikelets secund and usually 2-nate on the tlattened or triquetrous rachis 
of the racemes. Lower glume minute or absent. Upper glume as long 
as the spikelet, rarely shorter or obsolete, usually with 1-2 side nerves, 
rarely nerveless. Lower floret barren; lemma similar to the upper glume, 
usually 3- to 5-nerved. Upper floret bisexual; lemma chartaceous to 
subcoriaceous, faintly 5. to 7-nerved; palea subequal, of the same texture 
as the lemma, 2-nerved. 

KEY TO THE SPECIES 
1. Spikelets glabrous........0...cccc666 ce ccese cesses ees ete see eee seen teeta eee ie saenas 2 
Spikelets with a fringe of white hairs along the margin.................. 
dots a ocint dampen Searcauer ine wen ys chee Aeon teaeuebere waa aN cree Mena aaaaeers 1. P. dilatatum 
2. Perennial aquatic grasses with a long creeping base; spikelets elliptic- 
oblong, minutely pubescent on the upper glume.................0. 


Annual, erect grasses; spikelets elliptic-orbicular........00.00..c ee 
wcetoa intpi sia iwstena abou s dei dosiuncunuuae ie asaaetSuahaieGead Oe. sks, SCPODICHIGEUIA 


1. Paspalum dilatatum Poir 
Paspalum dilatatum Poir in Lamk., Encycl. 5: 35 (1804). 

Annual. Culms geniculately ascending, smooth ; nodes glabrous. 
Leaf-blades linear, 15-20 cm. long, smooth and glabrous ; sheaths tight, 
striate, smooth, as long as the inter- 
nodes; Izgules membranous, rounded. 
Racemes 2-4, digitate or alternate on 
avery short common axis; nodes 
with very long silky hairs. Spikelets 
ovate, acuminate, 2.5-3 mm. long, 
solitary or 2-nate, appressed to the 
rachis. Lower glume absent. Upper 
glume ovate, acute, 4-nerved, with a 
marginal fringe of long hairs. Lower 
lemma similar to the upper glume but 
glabrous. Upper lemma thick, hard, firm and minutely punctate; palea 
similar. 


Botanic Gatden: Lahore; Tando Jam. Introduced. 





Fig. 23.—Paspalum dilatatum 
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2. Paspalum distichum Linn. 


Paspalum distichum Linn., Syst. Nat. ed. 10, 855 (1759); Hook. f., Flor. 
Brit. Ind. 7: 12 (1896). 


Paspalum vaginatum Blatter & McCann, Bomb. Grasses, 139 (1935) non Swartz. 


Paspalum vaginatum Swartz var. pubescens Doell in Mart., Fl. Bras. 2: 75 (1877) 





Fig. 24.—Paspalum distichum 





Perennial, with an extensively creeping rootstock. Culms erect or 
ascending, up to 50 cm. high. Leaf-blades flat, reunded and ciliate at the 
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base, otherwise glabrous, up to 10 cm. long and 3-6 mm. wide; sheaths 
loose, keeled, ciliate on the margins above; ligules membranous, about 
0.5mm. long. Racemes 2, conjugate at the apex of the culm, rarely 3 or 4, 
3-6 cm. long; one of the racemes short peduncled; rachis 1-2 mm. wide, 
with a tuft of hairs at the base, not winged. Spikelets solitary, imbricate, 
elliptic, acute, depressed, 3 mm. long. Low2r glume occasionally deve- 
loped. Upper glume as long as the spikelet, 3- to 5-nerved, minutely 
pubescent. Lower lemma similar to the upper glume but glabrous. Upper 
lemma brown, smooth. 


Very common in moist places and in marshes, usually below 4000 ft. 


3. Paspalum scrobiculatum Linn. 


Paspalum scrobiculatum Linn., Mant. 1: 29 (1767); Hook. f., Flor. Brit. 
Ind. 7: 10 (1896). 


Annual. Culms tufted, erect or shortly decumbent sat the base, up 
to 1.5 m. high, leafy. Leaf-blades nearly erect, linear, flat, 14-45 cm. long, 
2-8 mm. broad, finely acuminate, 
glabrous or hairy ; sheaths compressed, 
loose, the mouth hairy ;_ ligules memb- 
ranous, very short. Racemes 2-6, sessile, 
spreading, up to 15cm. long. Spikelets 
2-nate, broadly elliptic, imbricate, 
glabrous, 2.5-3.5 mm. long. Lower glume 
absent. Upper glume as long as_ the 
spikelet, 5- to 7-nerved, glabrous, 
membranous. Lower lemma similar to the upper glume. Uppzr lemma 





Fig. 25.--Paspalum scrobiculatum 


thickly coriaceous, brownish, shining, scarcely punctate or striate ; palea 

orbicular, tumid, dorsally convex, ventrally strongly inflexed below the 

middle and forming 2 broad membranous auricles that embrace the margin. 
Cultivated as a hot weather crop, below 6000 ft. 


var. Commersoni (Lamk.) Stapf 


Paspalum scrobiculatum var. commersoni (Lamk.) Stapf in Prain, Fl. Trop. 
Afr. 9: 573 (1919), 


Paspalum commersoni Lamk.. Illustr, 1: 175 (1783). 


Racemes 3-4; spikelets smaller than in the type species, brownish 
at maturity with dark brown lemma, rounded and obtuse at the summit; 
upper glume 5- to 7-nerved; styles dark purple. 

Lahore. 


10. Paspalidium Stapf 


Perennial, semi-aquatic or terrestrial grasses. Racemes sessile or 
subsessile and secund on the alternate nodes of a common axis of a false 
compound spike. Spikelets secund and abaxial on the triquetrous rachis 
of slender sessile, spiciform racemes. Glumes very unequal; lower reduced 
to a scale or about 1/2 as long asthe spikelet; upper glume as long as 
the spikelet, 5- to 7-nerved. Lower floret; lemma similar to the upper 
glume. Upper floret bisexual ; lemma crustaceous, with firm involute 
margins, 5-nerved; palea as long as the lemma and of the same texture. 


KEY TO THE SPECIES 


1. Upper glume as long as the spikelet ; fertile lemma transversely 


TUB OSC i scusencrnomnuchaacueiar terete wand Sancta eae aioe 1. P. geminatum 

Upper glume shorter than the spikelet ; fertile lemma smooth or 
PEAT IV SOme vas nene Rates nn aapete es Gericn ea Sqn ch seg ncaa etacane a aul aies 2 

2. Racemes shorter than the internodes.............0.ce00se 8 2. P. flavidum 


Racemes as long as or longer than the internodes.............--..:e 


Per rer ar ee ee a 


1. Paspalidium geminatum (Forsk.) Stapf 


Paspalidium geminatum (Forsk.) Stapf in Prain, Flor. Trop. Afr. 9: 

583 (1919). 

Panicum geminatum Forsk., Fl. Aegypt.-Arab. 18 (1755). 
Panicum fluitans Retz., Obs. Fasc. 3: 8 (1789). 
Panicum pspaloides Hook. f., Flor. Brit. tnd. 7: 30 (1896) non Pers. 

Perennial. Culms spreading from a decumbent base or sometimes 
erect, glabrous, up to 80 cm. high. Leaf-blades linear, 10-25 cm. long 
and up to 1 cm. wide, glabrous; sheaths 
terete, mostly overlapping, glabrous; ligule 
a ridge of hairs. Panicle 5-20 cm. long ; 
racemes 6-20, up to 4 cm. long, appressed, 
sessile ; the rachis setulose, ending in a 





short sterile point. Spikelets obovate, 
apiculate, glabrous, 2-2.6 mm. long. Lower Fig. 26,—Paspalidiam gemnatum 
glume 1.2 mm. long, nerveless, broader than long, white, truncate. 
Upper glume slightly shorter or nearly as long as the spikelet, 5- to 
7-nerved, nerves green. Lower floret male or neuter; lemma subcortuceous, 
5- to 7-nerved, paleate; palea subequal. Upper floret bisexual; lemma 
broadly ovate, apiculate, transversely rugose. 


Sind, Munchar Lake, Stocks; Thatta, Blatter & McCann. 
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2. Paspalidium flavidum (Retz.) A. Camus 


Puspaliditum flavidum 
(Retz.) A. Camus 
in Lecomte, Fl. 
Gen. de_ |'Indo- 
Chine 7:419 (1922). 

Panicum favidum Retz., 
Obs. fasc. +: 15 (1786); 

Hook. f., Flor. Brit. Ind. 
7: 28 (1896). 


Panicum brizoides  Jacq., 
Eclog. Gram. 2 (1813). 

Annual. Culms up 
to 90 cm. high, de- 
cumbent at the base, 


slender, somewhat 





compressed, glabrous. 
Leaf-blades 8-12 cm. 
long, 4-0 mm. wide, 
ascending, rigid, linear- 
lanceolate, acuminate, 
flat or rolled, glubrous; 
sheaths longer than 
the internodes, com. 
pressed, glabrous or 
hairy at the mouth, 
those of the lower 
leaves dilated; ligule 
absent or represented 


by a row of hairs. Bios: 
Racemes 6-9, distant, eee nore paren 
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erect, arranged racemosely on a common axis, shorter than the internodes. 
Spikelets closely imbricate, 2-ranked, 1.8-2.5 mm. long, ovate-oblong, 
acute, glabrous. Lower glume up to 1.7 mm. long, ovate, obscurely 
3-nerved, clasping at the base. Upper glume 1.25-2.5 mm. long, convex, 
ovate, 7-nerved. Lower floret male or neuter; lemma 1.8-2.5 mm. long, 
convex, subcoriaceous, ovate-oblong, 3-nerved, embracing the upper floret. 
Upper floret bisexual; lemma 1.5-2.2 mm. long, strongly convex, coriaceous, 
broadly ovate, slightly mucronate, delicately foveolate; palea similar in 
texture. 


In moist shady places; common below 3000 ft. 


3. Paspalidium punctatum (Burm.) A. Camus 


Paspalidium punctatum (Burm.) A. Camus in Lecomte, Fl. Gen. de 
l’Indo-Chine, 7: 419 (1922). 


Panicum punctatum Burm.., FI. Ind. 26 (1768); Hook. f., Flor. Brit. Ind. 7: 29 (1896). 


Perennial. Culms geniculately ascending, rooting at the lower nodes, 
30-60 cm. high. Leaf-blades linear, acuminate, 10-20 cm. long, 6-9 mm. 
wide; lower sheaths dilated, glabrous; Ifgule a row of hairs. Racemes 
appressed, longer than the internodes; rachis glabrous. Spikelets 2-seriate, 
sessile, ovate-oblong, imbricate, 2-2.5 mm. long. Lower glume orbicular, 
1,2-1.5 mm. long, rounded or retuse at the tip. Upper glume sub-orbicular, 
rounded or truncate at the apex, 3- to 5-nerved, as long as the spikelet. 
Lower floret neuter; lemma ovate, acute, 3- to 5-nerved, as long as the 
spikelet. Upper floret bisexual ; lemma ovate, cuspidately acuminate, 
granulate; palea coriaceous, inflexed.: 


Lahore, J. L. Stewart; Baluchistan, R. R. Stewart. 


11. Urochloa Beauv. 


Perennial or annual grasses with linear to lanceolate, flat leaves. 
Racemes sessile or subsessile on a common axis. Spikelets solitary or 
2-nate, secund and abaxial on the rachis of slender or stout spiciform 
racemes. Glumes similar and subequal or very unequal in length; lower 
shorter, the upper as long as the spikelet. Lower floret; lemma very 
similar to the upper glume but flat or slightly depressed, 5- to 7-nerved. 
Upper floret; lemma very obtuse with a scabrid or barbellate mucro, 
crustaceous; palea as long as the lemma. 


1. Urochloa panicoides Beauv. 


Urochloa panicoides Beauv., Ess. Agrost. 52 (1812). 
Panicum javanicum Poir, Encycl. Suppl. 4: t. 274 (1816); Hook. f., Flor. Brit. Ind. 7: 


35 (1896). 


Panicum hirsutum Koen. ex Roxb., Hort. Beng. 7 (1814). 


Urochloa helopus Stapf in Prain, Flor. Trop. Afr. 9: 595 (1919. 


Annual. Culms erect 
or geniculately ascend- 
ing, up to 60 cm. high; 
nodes pubescent. Leaf- 
blades ovate-lanceolate, 
acuminate, glabrous 
above, hairy below, base 
rounded or _ cordate ; 
sheaths softly hairy, 
mouth villous; Jigule a 
rim of hairs. Panicle 
erect ; racemes 5-10, 
rather distant; rachis 
glabrous or pubesent. 
Spikelets 2-seriate, 3.5-4 
mm. long, secund, loosely 
imbricate. Lower glume 
1/2 as long as the spikelet, 
broadly ovate, acute or 
obtuse, 3- to 5-nerved. 
Upper glume as long as 
the spikelet, ovate, acute, 
7-nerved. Lower lemma 
similar to the upper 
glume, 5-nerved. Upper 
lemma broadly ovate or 
oblong, abruptly mucron- 
ate, rugulose; palea 
similar in texture. 

Quetta; Lahore; 
Rawalpindi, and in the 
hills up to 5000 ft. 
Common during the 
rains. 





Fig. 28.—Urochloa panicoides 


12. Echinochloa Beauv. 


Perennial or annual grasses with flat leaves. Leaves without ligules 
or the ligule represented by a fringe of hairs. Panicle erect or nodding, 
formed of a few to many scattered or clustered spike-like racemes. Spike- 
lets more or less dorsally compressed, crowded, in pairs or in clusters on one 
side of the rachis. Glumes membranous, unequal; the lower much shorter 
than the upper, 3- to 5-nerved, nerves more or less hispid, acute or 
cuspidate rarely produced into a short awn. Lower floret male or neuter; 
lemma resembling the upper glume, but more prominently cuspidated or 
awned; palea reduced or as long asthe lemma. Upper floret bisexual; 
lemma coriaceous, smooth, apiculate or obtuse, obscurely 5-nerved; palea 


as long as the lemma. 


KEY TO THE SPECIES 


1, Ligule a fringe of stiff hairs............cc cece csecee eee eee nee eee 1. E. stagnina 
Ligile tabeenit caver ierivcaratiesticiwidan tan tiaditaisiemarenaracewncousieaeun 2 
2. Spikelets 5-6 mm. long.............ceeeessceeeeeceeecrensees 2. E. frumentacea 
Spikelets up to 4 mm. 1ong...........ccec esses seecetseceeeeeceneseeeceeegeseneaee 3 


3. Upper glume and the lower lemma equally acute or cuspidate; racemes 
distant, 3-4 mm. broad, more or less erect; axis and rachis not silky; 
glumes not ciliate......... seeriuwodeichabcien’s ckigeanh eens 3. E. colonum 

Upper glume less cuspidate or awned than the lower lemma ; racemes 
crowded, 4-8 mm. broad, more or less spreading; axis and rachis 
with long bristles; glumes long-ciliate..................06 4. E crus-galli 


1. Echinochloa stagnina (Retz.) Beauv. 


Echinochloa stagnina (Retz.) Beauv., Ess. Agrost. 161 (1812). 

Panicum stagninum Retz., Obs. fasc. 4: 17 (1789). 

Oplismenus stagninus (Retz.) Kunth, Rev. Gram. 1: 44 (1827). 

Panicum crus-galli var. stagninum (Retz.) Trim. ex Hook.f. in Trim., Fl. Ceyl. 5: 

136 (1885). 

Annual or perennial. Culms erect from a geniculate or prostrate 
base, up to 1.5 m. high. Leaf-blades 15-45 cm. long, 3-12 mm. wide, 
linear, tapering toa fine point; sheaths smooth, glabrous; ligule a fringe 
of stiff hairs. Panicle 10-20 cm. long; axis slender, more or less flexuous, 
angular, scabrid on the ridges and with scattered bristles; racemes few 
to many, distant or close, alternate, usually suberect, 2.5-5 cm. long, 
sessile or nearly so, with a tuft of hairs at the base; rachis angular, 
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grooved, clothed with bulbous-based hairs. Spikelets crowded, ovoid- 
lanceolate, 4-5 mm. long, hairy. Lower glume 2.5 mm. long, broadly 
ovate or suborbicular, cuspidate, 3-nerved, hairy and ciliate. Upper glume 
as long as the spikelet, broadiy ovate, concave, hairy and ciliate, 7-nerved, 
acuminate or awred. Lower lemma male, similar to the upper glume, 
awned; awn 5-25 mm. long; palea hyaline, as long as the lemma. Upper 
lemma ovate-lanceolate, mucronate, shining, faintly striolate; palea similar. 


Rawalpindi, A. R. Beg, no. 24852 in Herb. Gordon College. 
2. Echinochloa frumentacea (Roxb.) Link 


Echinochloa frumentacea (Roxb.) Link, Enum. Hort. Berol. 1 : 204 (1821). 
Panicum frumentaceum Roxb., Hort. Beng. 7 (1814) name only ; Fl. Ind. 1 : 307 (1820). 
Panicum stagninum var. frumentacea Cooke, Fl. Bomb. 2 : 931 (1908). 


Panicum crus-galli var. frumentaceum Trim., Cat. Cey. Fl. 104 (1885) ; Hook. f., Fl. Brit. 
Ind. 7 : 31 (1896). 


Echinochloa crus-galli var. frumentacea Haines in Bot. Bih. and Or. 998 (1924). 
Echinochloa colona var. frumentacea Blatter & McCann in Jour. Bomb. Nat. Hist. Soc. 

32 647 (1928). 

Annual. Culms densely tufted, up to 1.5 m. high, terete, smooth 
and glabrous, much branched from the lower nodes. Leaf-blades linear- 
lanceolate, acuminate, up to 60 cm. long, 1.2 cm. wide, smooth and 
glabrous on both surfaces ; sheaths loose, membranous, longer than the 
internodes, slipping from the culms, smooth and glabrous, compressed and 
keeled in the upper half; ligule a glabrous, fleshy ring. Panicle made up 
of alternate, 2-nate or 3-nate, closely spiculate racemes, rather distant on 
a central axis ; axis branched, scabrid on the angles, villous at the insertion 
of the branches ; branches scabrid ; branchlets 2- to 3-spiculate. Spikelets 
5-6 mm. long, obovate or ovate, cuspidate, turgid. Lower glume 3 mm. 
long, clasping at the base, apiculate, 5-nerved, minutely hispid in the 
interspaces. Upper glume as long as the spikelet, cuspidate, 5-nerved, 
minutely hispid in the interspaces. Lower lemma similar to the upper 
glume, 7-nerved ; palea 3 mm. long, broadly ovate, obtuse, ciliolate on 
the margins with 2 inflexed flaps. Upper lemma elliptic, acute, crustaceous, 


tip minutely ciliolate ; palea broadly elliptic, acute, crustaceous, rounded 
on the margins, broadly inflexed. 


Cultivated for fodder, up to 5000 ft. 
3. Echinochloa colonum (Linn.) Link 


Echinochloa colonum (Linn.) Link, Hort. Berol. 2 : 209 (1833). 
Panicum colonum Linn., Syst. ed. 10, 870 (1759) ; Hook. f., Flor. Brit. Ind. 7 : 32 (1896). 
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Annual. Culms densely tufted, up to 60cm. high, erect or genicu- 
lately ascending, simple or branched from the base, glabrous and smooth ; 
nodes glabrous or puberulous. Leaf-blades linear, graduaily narrowed to 





Fig. 29.—Echinochloa colonum. Plant and two views of the spikelet. 
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the apex, up to 20cm. long, 8 mm. wide, glabrous, margins scaberulous ; 
sheaths loose in the lower part of the culm, rather tighter above, as long as 
the internode or slightly shorter, more or less compressed ; ligule absent. 
Panicle erect, narrow, more or less exserted, up to 12 cm. long; racemes 
6-10, rather distant, solitary rarely 2-nate, erect and often appressed to the 
rachis, scabrid, without hairs or with hairs at the base. Spikelets crowded, 
usually 4-ranked, on one side of the ra¢his, ovate to ovate-elliptic, 2.5-3.7 
mm. long, 1.3 mm. broad, acute or shortly cuspidate. Lower glume 
broadly ovate, acute to cuspidate, 1.25 mm, long or less. Upper glume 
elliptic-ovate, acute or cuspidate, as long as the spikelet, 5- to 7-nerved, 
minutely pubescent, scabrid. Lower lemma similar to the upper glume ; 
palea oblong, acute, as long as the lemma or slightly shorter. Upper lemma 
elliptic-ovate, rounded on the back, more or less cuspidate, about 2 5 mm. 


long, whitish, coriaceous, longitudinally striolate ; palea similar. 


Very common in cultivated fields during monsoon rains, Hyderabad ; 
Quetta ; Peshawar ; Lahore ; Sheikhupura ; Sargodha ; Rawalpindi, etc. 


4. Echinochloa crus-galli (Linn.) Beauv. 


Echinochloa crus-galli (Linn.) Beauv., Ess. Agrost. 161 (1812). 
Panicum crus-galli Linn., Sp. Pl. 56 (1753) ; Hook. f., Fl. Brit. Ind. 7 : 30 (1896). 


Annual. Culms densely tufted, up to 1 m. high, erect or spreading, 
rather stout, usually much branched from the base, smooth. Leaf-blades 
linear-lanceolate, flat, 8-35 cm. long, 8-20 mm. wide, smooth, scabrid 
along the margins ; sheaths loose, compressed and keeled in the upper half, 
smooth and glabrous ; ligule absent. Panicle lanceolate to ovate, erect 
or nodding, 6-20 cm. long, up to 8 cm. wide; axis with tufts of hairs at 
the nodes ; racemes very dense, few to many, scattered or clustered, up 
to 8 cm. long, 4-8 mm. broad; rachis -bristly and scabrid. Spikelets 
crowded, in pairs or clusters on one side of the rachis, ovate-elliptic in 
back view, semi-elliptic in side view, 3.5-4 mm. long, 2mm. broad, 
acuminate or awned. Lower glume broad, about 1.4 mm, long or less, 
3- nerved. Upper glume as long as the spikelet, 5-nerved, the nerves 
bearing numerous short bristles. Lower lemma similar to the upper glume 
but flat or depressed on the back, 5-to 7- nerved, pointed, or abruptly 
short cuspidate or awned ; awn up to 5 cm. long ; palea shorter than the 
lemma. Upper lemma as long as the spikelet, rounded on the back, 


cuspidate, white or yellowish, longitudinally striolate ; palea as long as 
the lemma. Anthers less than 1 mm. long. 


ECHINOCHLOA 


Fig. 30. Echinochloa crus-galli. 


Plant and two views of the spikelet. 
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Very common in marshy places and in rice fields, up to 8009 ft. 
—— var. longiseta (Doell) Neilr. Fl. N. Oest. 31 (1859), 
Panicum crus-galli var. longisetum Doell., Fl. Bad. 1: 232 (1857). Lower 
lemma with a long awn. 

Quetta, Asghar Ali ; Swat, Shaukat Ali ; Sangla Hill, etc. 

—— var. submutica Neilr. I.c.- Panicum crus-galli var. 
muticum Wirteg. Herb. Fl. Rhen. 3 : 125 a (1865). Lower lemma awnless, 

Lahore ; Peshawar ; Sheikhupura, etc. 

13. Oplismenus Beauv. 

Annual or more usually perennial grasses. Spikelets solitary, secund 
and abaxial on the rachis of racemosely arranged, densely or more rarely 
interruptedly spiciform racemes. Glumes similar in shape and texture, 
subequal, both or at least the lower awned. Lower floret exceeding the 
glumes; lemma similar to the glumes, muticous or mucronate or : 
very shortly awned. Upper floret; lemma muticous, chartaceous 
to subcoriaceous ; palea as long as the lemma and enclosed by it. 








KEY TO THE SPECIES 


1. Inflorescence a simple terminal spike......1. O. undulatifolius 
Inflorescence a panicle of spike-like racemes................065 2 
2. Awn smooth, viscid, filiform.................. 2. O. compositus 


Awn minutely scaberulous ; rachis with long white hairs 
3. O. burmannit 


COO mee BAe Had mee nee Bem Ree ReD EERO ETEK REDO EE EEE HREEE SEE SED BOD 


1. Oplismenus undulatifolius Beauv. 


Oplismenus undulatifolius Beauv., Ess. Agrost. 54 (1812) ; Hook. 
f., Flor. Brit. Ind. 7 : 66 (1896). 


Perennial. Culms up to 60cm. high, usually very slender 
and ascending from a long creeping base, simple or branched be- 
low ; nodes glabrous or softly hairy. Leaf-blades 5-12 cm. long, 
10-15 mm. wide, ovate to linear-lanceolate, finely acuminate, 
glabrous or sparsely hairy, smooth or scabrid; sheaths rather loose, 
shorter than the internodes, glabrous or hairy, densely ciliate 
along the margins. Inflorescence a simple terminal spike, 5-12.5 
cm. long; axis glabrous or pilose with spreading hairs. Spikelets 
solitary or in clusters of 2-6, sessile or very shortly pedicelled, fig, 31.— 
3-5 mm. long, more or less hairy and rough. Lower glume ovate, Oplismenus 

: undulatifolius. 
3-to 5-nerved, 2 mm. long, ciliate, awned ; awn 1.8 cm. long. — Spikelet. 
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Upper glume slightly longer, usually awned, 5-nerved. Lower floret 
neuter ; lemma as long as the spikelet, acute or shortly awned, 7- to 
9-nerved ; palea short or 0. Upper floret bisexual ; lemma elliptic, 
mucronate, 3 mm. long, ae 

smooth, shining; palea similar, ie 
margins infolded. > 4 





Kagan Valley; Swat State; 
Murree Hills; Poonch. 


2. Oplismenus compositus 
_(Linn.) Beauv. 


Oplismenus compositus (Linn.) 
Beauv., Ess. Agrost. 54 (1812); 
Hook. f., Flor. Brit. Ind. 7: 
66 (1896). . 


Panicum compositum Linn., Sp. Pl. 57 
(1753). 


Perennial. Culms up to 

1 m. high, arising from a decum- 
bent base, stout or slender, Fig. 32.— 

branched from the base and Oplismenus compositus. 
sometimes upwards; nodes Plant and a spikelet. 
usually pubescent. Leaf-blades 5-15 cm. long, 3.5- 
4.5 cm. wide, lanceolate to linear-lanceolate, 
base rounded, minutely hairy to velvety below, 
sometimes with scattered hairs above ; sheaths 
glabrous, pilose or hirsute, densely ciliate along 
the margins. Panicle formed of secund or sub- 
secund, spike-like recemes; racemes distant, 
1.5-7.5 cm. long, erect or spreading. Sptkelets 3-5 
mm. long, solitary or 2-nate, glabrous or with 
few or many bristles, rarely softly hairy. Luwer 
glume 3 mm. long. 3-nerved, ciliate, awned ; awn 
6-12 mm. long, smooth, viscid, filiform. Upper 
glume longer or shorter than the lower, 5- to 
7-nerved, acute, awn if present, 2.5-3 mm. long. 
Lower floret neuter; lemma similar to the upper 
glume, apiculate, mucronate or with a short awn, 
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7- to 9-nerved, tip hispid; palea reduced or absent. Upper floret bisexual ; 
lemma . oblong, terete, acuminate, subcoriaceous ; palea similar, yellowish, 
shining. 


Murree Hills; Kagan valley; Swat 
State; Rawalpindi. 


3. Oplismenus burmannii (Retz.) Beauv. 


Oplismenus burmannit (Retz.) Beauv., Ess. 
Agrost. 54 (1812) ; Hook. f., Flor. Brit. 
Ind. 7 : 68 (1896). 


Panicum burmannii Retz., Obs. fasc. 3 : 16 (1783). 


Annual. Culms decumbent, branched, 
up to 50 cm. high; nodes pubescent. Leaf- 
blades ovate-lanceolate or lanceolate, 
acuminate, 2-5 cm. long, 5-13 mm. wide, 
with long scattered white hairs ; sheaths 
somewhat loose, ciliate along the margins, 
otherwise glabrous or more or less hairy ; 
ligule very shor, truncate. Panicle consist- 
ing of 3-8 more or less secund, very dense, 
spike-like racemes ; axis glabrous or finely 
pubescent ; racemes rather distant, sub- 
sessile, up to 1.5 cm. long ; rachis slender, 
angular, clothed with long silky hairs. 
Spikelets solitary or 2-nate, 2.5-3 





Fig 33.— 
mm, long. Lower glume ciliate, Oplismenus burmanii. 
1.8-2 mm. long, 3- to 5-nerved, Plant and spikelet 


awned ; awn capillary, minutely scaberulous, 4-10 mm. 
long. Upper glume subequal. similar, 5- to 7-nerved. 
Lower floret neuter ; lemma broadly ovate, concave, 
silkily hairy and ciliate, 5- to 9-nerved, awned; awn 
about 2 mm. long. Upper floret bisexual ; lemma 
oblong, acute, subcoriaceous, 7-nerved, with incurved 
margins ; palea similar. _ 


Murree Hills ; Lahore, Changa Manga Forest 
and Jinnah Gardens. 


14. Tricholaena Schrad. 


Perennial grasses with narrow leaves. Ligule 
reduced to a fringe of hairs. Panicle loose, the spikelets 





TRICHOLAENA §1 


solitary, laterally compressed, 2-flowered. Glumes very unequal, the 
lower reduced to a scale or absent ; the upper as long as the spikelet; 
clothed. with long silky hairs in the lower part, muticous or aristate. 
Lower floret male or neuter; lemma as long as the upper glume and 
similar to it; palea rarely absent. Upper floret bisexual ; lemma smaller 
than the lower lemma, thinly cartilaginous, glabrous, shining ; palea 
similar. 
1. Tricholaena teneriffae (Linn.) Parl. 
Tricholaena teneriffae (Linn.) Parl. in Webb. & Berth., Fl. Canar. 3 : 425 
(1836-50) ; Hook. f., Fl. Brit. Ind. 7 : 65 (1896). 


Saccharum teneriffae Linn. f., Suppl. 106 (1781). 
Panicum teneriffae (Linn. f.) R. Br., Prodr. 189 (1810). 


Perennial ; rootstock caespitose, more or less woody. Culms erect 






Fig. 34.—Tricholaena teneriffae. 
Plant, spikelet glumes and lemmas. 


or geniculate-ascending, 25-65 cm. _ tall, 
cylindric, usually branched at the base or some 
times in the middle, glabrous or more or less 
pubescent-silky at the lower internodes. 
Leaf-blades linear, convolute, 2-18 cm. long, 


§2 SETARIA 


1-3 mm. broad, glabrous or pubescent ; sheaths not compressed, finely 
striate, glabrous, bearded at the mouth; ligule a narrow softly hairy ridge. 
Panicle oval or oblong, more or less open, 5-10 2.5 cm.; the primary 
axis more or less hairy at the nodes ; branches semi-verticillate or geminate, 
rarely solitary, once or twice furcate, filiform, glabrous, flexuous. Spikelets 
ovoid or oblong, 2.5-3.5 mm. long, whitish or purplish, silky with long 
(up to 4mm.) white, spreading hairs. Lower glume very minute or absent. 
Upper glume ovate, acute or mucronate, 5-nerved, lower half with long 
hairs the upper glabrous, ciliate along the margins. Lower floret male ; 
lemma similar to the upper glume but sometimes slightly broader, 
apiculate ; palea subequal, 2-keeled, lanceolate, ciliate along the margins 
and the keels; anthers 1.4 mm. long. Upper floret bisexual ; lemma 
ovoid, acuminate, about 2 mm. long, thinly cartilaginous, glabrous, 
shining ; palea similar, as long as the lemma, glabrous. 


Attock, Malakand; Swat; Sakhi Sarwar, Dera Ghazi Khan; 
Quetta ; Sind : Laki, Bhide; Thano Bullo Khan , Woodrow ; Ziarat Kaka 
Sahib, Mian M. Yusuf. In rocky places. 


15. Setaria Beauv. 


Annual or perennial grasses with narrow, flat leaves. Panicle 
spiciform or more or less open. Spikelets subtended by one to many 
persistent bristles (modified branchlets). Glumes unequal, membranous, 
the lower much smaller with a clasping base, 3- to 5-nerved; upper as 
long as the spikelet or shorter, 5-nerved. Lower floret male or neuter ; 
lemma membranous, 5- to 7-nerved, as long as the upper glume. Upper 
floret bisexual ; lemma convex on the back, more or less apiculate, crusta- 
ceous, finely pitted or transversely rugose ; palea as long as the lemma 
and similar in texture. 


KEY TO THE SPECIES 


1. Leaf-blades plicate between the veins; inflorescence a loosely spicu- 


late panicle ; spikelets solitary.................cceeeeeeeeees 1. S. palmifolia 
Leaf-blades flat ; inflorescence a false spike or a narrow panicle; 
spikelets: Gllisteredsivjc0 jay sed cadiceoneveseieiadttos, duns Csesnadars ea cunes ioe Z 

2. Bristles retrorsely barbed...0...........cccccceeeeeeceneeseeees 2. S. verticillata 
Bristles antrorsely barbed...............ccccecccceeteusccecncceceucaccecenneneneaeees 3 

3. Upper glume as long as the spikelet.............c.cccccccceeecsscee cee euseeeees 4 


Upper glume shorter than the spikelet...............cccceeccececaececceereeeues 5 
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4. Spikelets persistent, fruit only deciduous; lower lemma epaleate; 
CULT AVC ainsi ce ae titre ean nf et ie mans uiee ee 3. S. ttalica 


Spikelets deciduous; lower lemma paleate, ; wild............... 4. S. viridis 


5. Panicle dense cylindric ; spikelets more than 3 mm. long.....5. 5. glauca 


Panicle narrow, lobed in the lower part, tapering upwards; spikelets 
222 Sms. AONB aceasta eemay emaiome sdcuanaas 6 S. tomentosa 


1. Setaria palmifolia Stapf 


Setaria palmifolia Stapf in Jour. Linn. Soc. 42 : 186 (1914) 

Panicum plicatum Willd., Enumer. Pl. 1033 (1809) non Lamk. ; Hook. f., Flor. Brit. Ind. 
7: 55 (1896). 

Setaria plicata (Willd.) T. Cooke, Fl. Bomb. 2 : 919 (1908). 


Perennial. Culms 0.5-2 m. high, erect or ascending from a branching 
woody rootstock ; nodes strigillose. Leaf-blades linear-lanceolate, finely 
acuminate, 16-60 cm. long, plicate between the veins, 1.3-5.7 cm. wide, 
glabrous, scaberulous ; sheaths smooth, densely ciliate only near the collar; 
ligule of long hairs. Panicle open, erect or nodding, 
30-60 cm. long; branches alternate, distant, 1-4 cm. 
long. Spikelets solitary, ovoid, acute or apiculate, 
3mm. long, sessile or shortly pedicelled, glabrous. 
Lower glume broadly ovate, obtuse, 1/2 as long as the 
spikelet. Upper glume more than 1/2 as long as the 
spikelet, ovate, obtuse, 7 nerved. Lower floret 
barren; lemma longer than the lemma of the upper 35. Fig. 
floret, ovate, shortly apiculate, 5-nerved; palea Setaria palmifolia. 
present or absent. Upper floret bisexual ; lemma 
ovate-oblong, shortly apiculate, crustaceous, transversely striate ; palea 





ovate, acute, as long as the lemma. 


Cultivated in gardens. 


2. Setaria verticillata (Linn.) Beauv. 


Setaria verticillata (Linn.) Beauv., Ess. Agrost. 51 (1812) ; Hook. f., Flor. 
Brit. Ind. 7 : 80 (1896). 
Panicum verticillatum Linn., Sp. P]. 82 (1753). 


Annual. Culms geniculately ascending, up to 60 cm. high, branched 
from the base, smooth, glabrous. Leaf-blades lanceolate or linear-lanceo- 
late, acuminate, 20 cm. long, 2 cm. broad, flat, finely hairy, margin and 
surface scabrid : sheaths compressed, keeled, glabrous, margins hyaline, 
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densely ciliate-pubescent ; /igules 
membranous, _lacerate, ciliate. 
Panicle cylindric or oblong, coarsely 
bristly, up to 10 cm. long ; bristles 
1 or few, provided with reversed 
barbs. Spikelets ovoid, 2 mm _ long. 
Lower glume hyaline, ovate, acute. 
3-nerved, up to 1 mm. long. Upper 
glume ovate, subacute, 5-nerved, 
as long as the spikelet. Lower floret 
neuter; lemma similar to the 
upper glume; palea very small 
or absent. Upper floret bisexual ; 
lemma coriaceous, elliptic-oblong, 
sub-obtuse, minutely rugulose. 

Very common throughout the 
plains. Lahore; Sheikhupura ; 
Rawalpindi; Peshawar ; Quetta ; 
Karachi; Hyderabad; Multan ; 
Swat. \. 


3. Setaria italica (Linn.) Beauv. 


Setaria italica (Linn.) Beauv., Ess. 
Agrost. 51 (1812) ; Hook. f., 
Flor. Brit. Ind. 7 : 78 (1896). 
Panicum italicum Linn., Sp. Pl. 56 (1753). 
Annual. Culms erect, tufted, 
up to 1.2 m. high. Leaf-blades 
linear-lanceolate, 15-20 cm. long, 
1.5-3 cm. wide; scabrid on the 
surfaces and along the margins ; 
sheaths densely ciliate along the 
margins. Panicle cylindric or lobed, up to 22cm. 
long, 1.5 cm. broad, usually nodding. Spikelets oval, 
2-2.5 mm. long. Involucral bristles 2-3, with 
suberect or spreading barbs. Lower glume oblong, 
hyaline, smooth. Upper glume ovate, obtuse, as long 
as the spikelet, 5-nerved. Lower floret neuter ; 
lemma elliptic, hyaline, 4- to 5-nerved. Upper floret 


bisexual ; lemma oval or elliptic, concave, coriaceous, 
smooth. 





Fig. 36.—Setaria verticillata. . 





Fig. 37—Setaria italica. 
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Cultivated throughout the plains and the hills. 


4. Setaria viridis (Linn.) Beauv. 


Setaria viridis (Linn.) Beauv., Ess. Agrost. 51 (1812); Hook. f., Flor. 

Brit. Ind. 7 : 80 (1896). 

Panicum viridis Linn., Sp. Pl. 83 (1753). 

A loosely tufted annual, 10-60 cm. high. Culms erect or usually 
decumbent at the base, 3- to 5-noded, branched or not, rough below the 
panicle. Leaf-blades linear, or linear-lanceolate, finely pointed, up to 12 
cm. long, 4-18 mm. wide, smooth or finely scaberulous. Panicle spiciform, 
very bristly, erect, very dense, cylindric, 1-5 cm. 
long, 4-8 mm. broad; bristles 1-3 beneath each 
spikelet, up to 10 mm. long, minutely antrorsely 
scabrid. Spikelets elliptic-oblong, 2-3 mm. long, 
Lower glume 1/3 the length of the spikelet, ovate, 1- 
to 3-nerved. Upper glume size and shape of the Fig. 38.—Setaria viridis. 





an 


spikelet, 5-nerved. Lower lemma 
resembling the upper glume, 5- to 
7-nerved; palea up to 1/2 its 
length. Upper lemma as long as the 
spikelet, elliptic-oblong, blunt, 
very finely wrinkled. 


e 
i 


Quetta ; 
Kalat; Murree 
Hills; Abbot- 
tabad ; Swat, 





Mingora. 

Very com- 

mon from I 
4-11000 ft. 


Fig. 39. -Setaria glauca. 


5. Setaria glauca (Linn.) Beauv. 


Setaria glauca (Linn.) Beauv., Ess. 
Agrost. 51 (1812); Hook. 
f., Flor. Brit. Ind. 7: 78 
(1896). 





Panicum glaucum Linn., Sp. P}. 83 (1753). 
Setaria lutescens (Weig.) F. T. Hubbard in Rhodora 18 : 232 (1916). 

Annual. Culms 6-75 cm. high, loosely tufted or solitary, erect or 
geniculately ascending, 2- to 4-noded, smooth but scabrid below the 
panicle. glabrous. Leaf-blades linear, finely pointed, up to 30 cm. long, 
10 mm. wide, hairy towards the base or glabrous, margins minutely 
scabrid ; lower sheaths compressed and keeled, upper terete, smooth and 
glabrous ; ligule truncate, lacerate, ciliate. Panicle spiciform, very dense 
and bristly, erect, cylindric, up to 14 cm. long, 4-8 mm. broad ; branches 
usually bearing a single spikelet and beneath it 5-10 bristles ; bristles 
slender, rigid, minutely antrorsely scabrid, up to 10 mm. long. Spikelets 
broadly elliptic, 3-3.5 mm. long, falling entire at maturity. Lower glume 
broadly ovate, 1/3-1/2 the 
length of the spikelet, 3-nerv- 
ed. Upper glume similar, 2/3 
the length of the spikelet, 
3-nerved. Lower lemma as long 
as the spikelet, flat or slightly 
depressed on the back, 5-nerv- 
ed; palea as long as the 
lemma. Upper lemma as long 
as the spikelet, broadly boat- 
shaped, rounded on the back, 
prominently transversely 
rugose ; palea as long as the 
lemma. 


Peshawar 3 
Quetta ; Mirpur ; | 
Khas ; Hyder- 
abad ; Lahore ; 
Sheikhupura; 
Multan ; Sar- 





_ Fig. 40.— 
godha; Rawal- Setaria tomentosa. 


pindi. Very common through- 
out the plains and in the hills 
up to 8000 ft. 


6. Setaria tomentcsa 
(Roxb.) Kunth 
Setaria tomentosa (Roxb.) 
Kunth, Rev. Gram. 47 (1829). 
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Panicum tomentosum Roxb., Hort. Beng. 7 (1814) ; Fl.Ind. 1 : 304 (1820). 

Setaria intermedia (Roth) Roem. et Schult. Syst. 2 : 489 (1817) ; Hook. f. Flor. Brit. Ind. 
7: 79 (1896). - 

Panicum intermedium Roth, Nov. Sp. 47 (1821) non Vahl ex Horn 1813. 


Annual. Cu/ms slender, densely tufted, erect or geniculately ascend- 
ing, simple or branched, up to 50 cm. high. Leaf-blades linear, acuminate, 
upto 20cm. long, 5 mm. wide, scaberulous, sparsely hairy, margins 
scabrid ; sheaths compressed, glabrous, margins hairy ; ligule membranous, 
lacerate, ciliate. Panicle narrowly pyramidal or subspiciform, very slender, 
with segregate clusters of involucres, 2-6 cm. long, 2-5 mm. in diameter ; 
axis scabrid. Spikelets ovoid, 2-2.5 mm. long, with 3-6 bristles beneath 
it ; bristles rigid, antrorsely scabrid, up to 10 mm. long. Lower glume about 
0.8 mm. long, 3-nerved. Upper glume about 1.2 mm. long, broadly ovate, 
5-nerved. Lower lemma broadly ovate, 5-nerved, as long as the spikelet ; 
palea hyaline, thin. Upper lemma broadly ovate, as long as the spikelet, 
transversely rugose. 


Lahore ; Rawalpindi ; Sheikhupura ; Lyallpur ; Karachi. 


16. Cenchrus Linn. 


Annual or perennial grasses with narrow leaves. Inflorescence a 
simple spike, spike-like raceme or a panicle. Spikelets 2-flowered, solitary 
or 2-3 enclosed in an involucre formed of bristles and spines united at 
the base and deciduous with the spikelets. Glumes unequal, the lower 
smaller, the upper as long as the spikelet. Lower floret male, neuter or 
entirely suppressed; lemma 3- to 5-nerved, paleate ; palea narrowly 
lanceolate. Upper floret bisexual ; lemma rigid, 3- to 5-nerved ; palea 
lanceolate. 7 


KEY TO THE SPECIES 
1. Involucre formed of fine bristles connate at the base........................ 2 
Involucre formed of subulate hard spines connate to a longer distance...3 


2. Involucre forming a broad cupule ; internal bristles subequal, 12-22 
PIU LOT se apisceted cs oo eate a shay Oonlashotcea Oe antes Alea ence hee gh 1. C. prieurit 
Involucre forming‘a narrow cupule ; inner bristles subequal, less than 

12 mm. long or with one up to 16 mm. long......2. C. pennisettformis 

3. Inner bristles erect, not ciliate...........0cccceeeeeceeeeeeeeeeeess 3. C. setigerus 


Inner bristles squarrosely spreading, ciliate at the base and retrorsely 


barbedat the-tipseyssisniess us weisiausesveuscbstinrdentunseeeeake 4 C. biflorus 
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1. Cenchrus pennisetiformis Hochst. 


Cenchrus pennisetiformis Hochst. ex Steud., Nom. ed. 2, 1 : 317 (1840). 
Pennisetum cenchroides Rich. var. echinoides Hook, f., Flor. Brit. Ind. 7 : 88 (1896). 
Pennisetum ciliare Blatter & McCann, Bomb. Grasses, 181 (1935) non Link. 


Annual or perennial. Culms densely tufted, erect or geniculately 


ascending from a branching often nodose rootstock, the sheaths of which 





Fig. 41.—Cenchrus 
pennisetiformis, Plant, 

spikelet, 1. glume, u. gl. 
1. lemma, u. lemma and 


palea, (L-R.) 


Leaf-blades linear, 15-25 
Panicle cylindrical, 


are often woolly, much branched from the base. 
cm. long, 3-4 mm. wide, glabrous, hairy or villous. 
4-20 cm. long, purplish ; peduncle and axis glabrous ; involucre subsessile ; 
puter bristles slender, short, scabrid but not ciliate, inner about 9 mm. 
Ingo (1 conspicuously longer, about 12 mm. long), dilated and ciliate 
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below; Gonnate into a ring at the base. Spikelets 3-1 in each involucre, 
4-5 mm. long. Lower glume 2.5-3 mm. long, ovate, acute, 1-nerved, 
hyaline, scabrid. Upper glume 3-4 mm. long, ovate, acuminate, 1-nerved, 
hyaline, scabrid. Lower floret male or female ; lemma 4-5 mm. long, 
oblong, cuspidately acuminate, 3- to 5-nerved, scabrid ; palea narrowly 
lanceolate, as long as the lemma. Upper floret bisexual ; lemma 4-5 mm. 
long, lanceolate, 3- to 5-nerved, scabrid, truncate or cuspidate. Anthers 
2.5 mm. long. 

Karachi ; Hyderabad; Lahore ; Gujrat; Rawalpindi, etc. Very 
common throughout the plains in arid regions. 


2. Cenchrus prieurii (Kunth) Maire 


Cenchrus prieurii (Kunth) Maire in Bull. Nat. Hist. Paris, 3 : 523 (1931). 

Pennisetum prieurti Kunth, Rev. Gram. 2: 411 (1829); Hook. f., Flor. Brit. Ind. 7: 89 
(1896). 

Cenchrus macrostachyus Hochst. ex Steud., Syn. Pl. Gram. 109 (1854). 

Annual. Culms erect or geniculately ascending, up to 75 cm. high, 
branching at the base, smooth and glabrous, slightly scabrid below the 
panicle. Leaf-blades linear, with filiform tips, 10-25 cm. long, 5-10 mm. 
wide, scabrid towards the apex, hairy towards the base ; sheaths glabrous 
or slightly scabrid, compressed, keeled ; ligule a row of hairs. Panicle 
dense, white or purple, 6-14 cm. long, 2-4 cm. broad; axis flexuous, 
scabrid. Involucral bristles numerous, united at the base into a disc, 3-4 
mm. in diameter, the outer erect or finally spreading, slender, scabrid, 
more than 10 mm. long, the inner longer, thick and ciliate-plumose at the 
base, scabrid near the apex, subequal, 12-22 mm. long (1 conspicuously 
longer, about 28 mm. long). Spikelets 2, more rarely 3 or 1 in an involucre, 
ovate-acuminate, glabrous. Lower glume 2 mm. long, obtuse, l-nerved 
or nerveless or absent. Upper glume oval, acute or obtuse, 3-4 mm. long, 
3- to 5-nerved. Lower floret barren ; lemma similar to the upper glume 
but cuspidately acuminate, 5-nerved ; palea absent. Upper floret bisexual ; 
lemma oval-obtuse or ovate-lanceolate, cuspidately acuminate, 5-nerved ; 
palea slightly shorter. . 

Punjab, J. R. Drummond. 


3. Cenchrus biflorus Roxb. 


Cenchrus biflorus Roxb., Hort. Beng. 8 (1814) ; Fl. Ind. 1 : 238 (1820). 
Cenchrus catharticus Del., Cat. Hort. Monsp. 4 (1839); Hook. f., Flor. Brit. Ind. 7: 90 
(1896). 
Cenchrus barbatus Schum., Besker. Guin. Pl. 43 (1827). 
Annual. Culms erect or ascending, branched from the base, glabrous 


and smooth. Leaf-blades linear, finely acuminate, 20-30 cm. long, 4-6 


mm, wide, scaberulous ; sheaths inflated, glabrous ; Iigule a row of hairs, 
Panicle cylindrical, up to 8 cm. 
long ; axis scaberulous. Inner in- 
volucral bristles rigid, squarrosely 
spreading, dorsally deeply grooved, 
ciliate at the base, spiny at the tip 
with the spines directed backwards; 
outer spreading or reflexed. Spikelets 
usually 2 in each involucre, 3 mm. 
long. Lower glume 2 mm. long, 
membranous, lanceolate, 1-nerved. 
Upper glume ovate, acuminate, 5 
mm. long, hyaline, 5-nerved. 
Lower floret neuter ; lemma 4mm. 
long, ovate, acuminate, hyaline, 
5-nerved ; palea hyaline, 3 mm. 





long. Upper floret bisexual ; lemma 
ovate-lanceolate, cuspidately acumi- 


fate’ 4anie. long ; palea eae: Fig. 42.--Cenchrus biflorus. Involucre. 


A troublesome weed of cultivation, throughout the plains. 


4. Cenchrus setigerus Vahl 


Cenchrus setigerus Vahl, Enum. 2 : 395 (1804). 
Cenchrus biflorus Hook. f., Flor. Brit. Ind. 7 : 89 (1896) non Roxb. 


Perennial. Culms tufted, several from a common rootstock, erect 
or decumbent, branched from the base, smooth and glabrous, 25-40 cm. 
high. Leaf-blades linear, 10 cm. long, 3-5 
mm. wide, hairy above, glabrous below, 
margins scabrid ; sheaths glabrous, hairy only 
near the collar; l¢gule short, membranous, 
ciliate. Panicle cylindrical, up to 5 cm. 
long ; axis scaberulous. Spvkelets usually 2 
in each involucre, ovate-acute, about 4 mm. 
long. Involucral bristles subulate, erect, 





. . Fig. 43.—Cenchrus setigerus. 
those of the inner whorl united at the base. Two views of the Involucre 


Lower glume lanceolate, acute, hyaline, 2.5 

mm. long, l-nerved. Upper glume lanceolate-acute, hyaline, 3-nerved, 
3.2 mm. long. Lower floret male ; lemma ovate-acute, 2.5 mm. long. 
Upper floret hermaphrodite ; lemma 4 mm. long, 5-nerved ; palea as long as 
the lemma. 
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Very common throughout the plains and the lower hills. It is 
considered as a very fine fodder grass. 


17. Penaisetum Rich. 


Caespitose or stoloniferous, perennial or annual grasses with simple 
or profusely branched culms. Leaves flat, folded or convolute. 
Inflorescence a spike-like raceme. Spikelets 2-flowered, sessile or shortly 
pedicelled, solitary or clustered, 2-5 in a deciduous involucre. Involucral 
bristles few to many, scabrid or plumose, simple or branched, free at the 
base. Glumes subequal ; lower small, sometimes absent ; upper 5-nerved, 
shorter than the spikelet, rarely absent. Lower floret male or neuter ; 
lemma as long as or shorter than the spikelet, 5 nerved ; palea narrow, 
2-keeled. Upper floret bisexual ; lemma as long as or shorter than the 
spikelet, 3- to 7-nerved, papyraceous or coriaceous ; palea similar in 
texture, small, sometimes absent. 


KEY TO THE SPECIES 


1. Anthers bearing a tuft of hairs at the apex..........cccccseeceecen eet eee eeeaes 2 
Asithers: naked “at the tipsseiissadessieces see catveceetenapeess sedis saiecasiaa: 3 

2. Palea of the fertile lemma truncate..........:.-..sseeeeeee 1. P. typhoideum 
Palea of the fertile lemma 2-toothed............seceeeeeeees 2. P. purpureum 

3. Involucral bristles branched............ 2s. sceeseseeseeceeseeeceeee 3. P. lanatum 
Involucral: ‘bristles: wnbranched iy ccs sce ccvewaeeresepasecensen se denecseaesske 4 

4. Bristles not or sparingly cillate............cscsscssecesereeetecsscsecsconecseasens 5 
Bristles copiously ciliate or lanate..........:-.ceseecnecee cesses nerceecee eee enteea 7 

5. Spikelets 4-5 mm. long ; lower glume very small or 0; upper glume 
2/3 the fertile lemma ; lemmas 5-nerved..............+... 4. P. flaccidum 
Spikelets 7-8 mm. long.......ssesccseceseeeesseteeeeeeeeteeeee eee eeetet tte eet ee 6 

6. Lower glume minute; upper 1/2 as long as the spikelet, 1- to 
3-nerved ; lower lemma 7- to 11-nerved.............5+ 5. P. alopecuros 
Lower glume 2/3 the upper ; upper glume as long as the spikelet, 5- 

Ei FePOL VEC oversea ood ae new Bsice sansa netee Maw hiains kadaat aad? 6. P. divisum 

7. Perennial ; rachis hairy ; involucre stipitate ; lower glume 1/3-1/2 as 
long as the spikelet.............+- ss (Actas pee aa ene aatee 7. P. orientale 


involucre sessile ; lower glume minute 


Annual; rachis glabrous ; 
8. P. polystachyum 


OL Qecc ccc ccc ccc cer cetcctccccuepesseessseeee ene eeeeee seaman eeenes 
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1. Pennisetum typhoides (Burm.) Stapf et Hubb. 


Pennisetum typhoides (Burm.) Stapf et Hubb. in Kew Bull. 271 (1933). 


P. typhoideum L. Rich. in Pers., Syn. 1 : 72 (1805) ; Hook. f., Flor. Brit. Ind. 7: 82 (1896). 
Panicum americanum Linn., Sp. Pl. 56 (1753). 

Pennisetum spicatum (Roxb.) Koern. in Koern. et Werner, Handb. Getreid. 1 : 284 (185). 
Penicillaria spicata (Linn.) Willd., Enum. Hort. Berol. 1037 (1809), 

Panicum spicatum Roxb., Fl. Ind. 283 (1820). 

Pennisetum glaucum (Linn.) R. Br., Prodr. 195 (1810). 

Panicum glaucum Linn., Sp. Pl. 56 (1753) p p., nomem confusum. 

Alopecuros typhoides Burm. f., Fl. Ind. 27 (1768). 


Annual. Culms erect, simple or usually branched from the base, 
solid, up to 2m. high; nodes villose. Leaf-blades linear-lanceolate, 
acuminate, flat, sparsely hairy, 45 cm. long, 10 cm. broad, margins scabrid ; 
sheaths glabrous or hairy, usually hairy at the mouth; ligule a row of 
hairs. Panicle cylindric, very dense, 15-35 cm. long ; peduncle and axis 
more or less villous ; branchlets 1- to 8-flowered. Involucral bristles as 
long as the spikelets or longer, scabrid and ciliate. Spikelets usually 
solitary in the involucre, 4-5 mm. long, oblong-ovate-lanceolate ; involucre 
on a ciliate pedicel. Lower glume minute or 0. Upper glume very short, 
1/2 - 2/3 the spikelet, oblong, truncate, ciliate, 3- to 5-nerved, sometimes 
absent. Lower floret male or neuter; lemma ovate-cuspidate, 5-nerved. 
Upper floret bisexual ; lemma ovate, obtuse, mucronate, 5- to 7-nerved ; 
palea very broad, truncate, ciliate at the tip and dorsally. Anthers ciliate 
at the tip. 

Cultivated throughout the plains for fodder and grain. Vern. Bajra. 


2. Pennisetum purpureum Schum. et Thonn. 


Pennisetum purpureum Schum. et Thonn. in Beskr., Guin. Pl. 44 (1827). 


A perennial with a creeping rootstock. Culms densely tufted, up 
to 7 m. high ; branches terete, smooth, glabrous excepting the uppermost 
internode which is hairy or tomentose. Leaf-blades up to 80 cm. long 
and 2.5 cm. wide, margins spinulosely scabrid : sheaths smooth, glabrous 
or pubescent ; ligule a ridge of hairs. Panicle cylindric, dense, 8-20 cm. 
long, 1.5-3 cm. broad. Spikelets sessile or if in clusters of 2-4 the lateral 
pedicelled, lanceolate, acuminate, 5-7 mm. long. Involucral bristles 
5-8 mm. long, one usually much longer. Lower glume minute or 0. 
Upper glume ovate to ovate-lanceolate, acute, 0.5-1 mm. rarely up to 2 
mm. long, subhyaline, 1-nerved or nerveless. Lower lemma lanceolate, 
acute of acuminate, 1/2 or almost as long as the upper glume, 3-nerved, 
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rarely 1- 5- or even 7-nerved. Upper lemma lanceolate, scaberulous 
upwards, 5-nerved ; palea subequal, tip minutely 2-toothed. Anthers 
2.5-3 mm. long, ciliate at the tip. 

Introduced as fodder grass. (Elephant Grass). 


3. Pennisetum lanatum Klotz. 


Pennisetum lanatum Koltzsch in Bot. Ergeb. Waldem. Reise, 65 ; Hook. f., 
Flor. Brit. Ind. 7 : 84 (1896). 

Perennial. Rvootstock often stout, woody, creeping. Culms erect, 
30-90 cm. high, terete, smooth and glabrous. Leaf-blades 
linear, 15-45 cm. long, 4-12 mm. wide, flat, glabrous, 
hairy or silkily villous. Panicle cylindric, 5-15 cm. long, 
1.2-1.8 cm. in diameter, very dense, pale green; 
peduncle and axis more or less hairy Spztkelets solitary 
in the involucre, 5 mm. long. Involucral bristles branch- 
ed, scabrid and sparsely ciliate, longer than the apikelets. 
Lower glume 1/4 as long as the spikelet, ovate, acute. 
Upper glume oblong, obtuse, 3-nerved, 1/2 as long as the 
spikelet. Lower floret neuter; lemma lanceolate, 
acuminate, 5-nerved, as long as the spikelet. Upper 
floret bisexual ; lemma similar to the sterile lemma ; 





palea similar. Pennisetum lanatum. 
ig F Spikelet 
Kagan Valley ; Gilgit ; Swat ; Chitral. Common 


on dry sunny hill sides from 5-11,000 ft. 
4. Penisetum flaccidum Griseb. 


Pennisetum flaccidum Griseb. in Goett. Nachr. 16 (1868) ; Hook. f., Flor. 

Brit. Ind. 7 : 84 (1896). 

Perenn‘al. Culms densely tufted, creeping below, 
branching at the base, 15-60 cm. high ; smooth but 
rough below the panicle. Leaf-blades linear, 12-24 
cm. long, 3-5 mm. wide, flat, glabrous or densely 
hairy ; sheaths ciliate, bearded at the mouth ; ligule 
arim of hairs. Panicle cylindrical, slender, flexuous, 
5-15 cm. long, 5-8 mm. in diameter ; peduncle and 
axis glabrous; involucre on a short finely hairy 
pedicel. Spikelets 4-5 mm. long, solitary in the 
involucre, ovate-lanceolate. Involucral bristles un- 
branched, scaberulous, not or very sparingly ciliate, Fig. 45 — 
nearly straight or flexuous, one often very much the Pennisetum ARatcidue: 
longest. Lower glume very small or absent. Upper Spikelet 
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glume lanceolate, 1/2-2/3 as long as the spikelet, 5-nerved. Lower floret 
neuter ; lemma ovate-lanceolate, subsetaceously acuminate, 5-nerved. 
Upper floret bisexual ; lemma similar to the sterile lemma. 


Kagan Valley ; Swat State ; Murree Hills ; Quetta. Usually 6-10,000 ft. 


5. Pennisetum alopecuros Nees 


Pennisetum alopecuros Nees ex Steud., Syn Pl, Glum. 102 (1855) ; Hook. f, 
Flor. Brit. Ind. 7 : 84 (1896). 


Perennial. Culms densely tufted, erect, 60-90 cm. high, subdistich- 
ously branched above, branches erect. Leaf-blades linear-lanceolate, 
30-45 cm. long, 2.5-4 mm. wide, coriaceous, convolute, glabrous ; sheaths 
compressed, often villous ; ligule a row of hairs. Panicle 12-16 cm. long, 
pale green; peduncle and axis glabrous. Involucral bristles few, very 
unequal, straight, the longest 2-3 times longer than the spikelet, 
unbranched, scaberulous. Spikelets 9 mm. long, solitary in the involucre, 
narrowly lanceolate. Lower g’ume 1.2mm. long, orbicular. Upper glume 
4mm. long, oblong, acuminate, 1- to 3- nerved. Lower floret neuter ; 
lemma 8 mm. long, lanceolate, acuminate, 7- to 1l-nerved. Upper floret 
bisexual ; lemma slightly longer than the sterile lemma, subulate-lanceo- 
late, 5-nerved ; palea lanceolate, as long as the lemma. 


Sind, Dalzell teste Cooke ; Quetta. 
6. Pennisetum divisum (Forsk.) Henr. 


Pennisetum divisum (Forsk. ex F. Gmelin) Henrard in Blumea 3 : 162 (1938). 

Pennisetum dichotomum (Forsk.) Delile, Fl. Aegypt. 159 (1812); Hook. f., 
Flor. Brit. Ind. 7: 85 (1896). 

Panicum divisum Forsk. ex F. Gmelin, Syst. 156 (1896). 

Panicum dichotomum Forsk., Fl. Aeg.-Arab. 20 (1775). 

Perennial. Rhizome short, clothed with numerous 
leaf-sheaths. Culms erect or geniculately ascending, up to 
1.8 m. high, woody at the base, glabrous, glaucous, slightly 
scabrid below the panicle. distantly branched, the branch- 
es often fascicled, erect. Leaf-blades narrowly linear, 
glaucous, 1-15 cm. long, 0.3-0.5 mm. wide, more or less 
involute or convolute after drying, very scabrid on the 
upper surface, tapering to a subulate point ; sheaths shorter 
than: the internodes, rigid, glabrous, terete, prominently 





striate, the lower without blades; Jigule a rim of hairs. 
Panicle cylindric, 5-13 cm. long, 1-1.3 cm. in diameter, 
whitish; axis flexuous, scabrid. Involucral bristles very 
numerous, unequal, the inner ciliate in the lower half 


Fig. 46 -- 
Pennisetum 


divisum 
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or wholly scabrid, the longer twice as long as the spikelets. Spikelets 
solitary and sessile within the involucre, lanceolate, 7-8 mm. long, 
glabrous. Lower glume 4.5-6 mm. long, |- to 3-nerved, acuminate, hyaline. 
Upper glume as long as the spikelet or slightly shorter than the spikelet, 
acuminate, 5- to 7-nerved. Lower floret male; lemma as long as the 
upper glume, ovate-lanceolate, cuspidately acuminate, 5-nerved ; palea 
as long as the lemma. Upper floret bisexual ; lemma as long as the lower 
lemma, membranous, acuminate-mucronate, 5-nerved ; palea similar, 
slightly shorter. Anthers 4-4.5 mm. long. 


Tando Jam, J.J. Norris ; Peshawar ; Quetta ; Dera Ismail Khan ; 
Kohat. 


7. Pennisetum orientale Rich. 


Pennisetum orientale Rich. in Pers., Syn. 1: 72 (1805); Hook. f., Flor. 
Brit. Ind. 7 : 86 (1896). 

Pennisetum sinaicum Dene. in Ann. Sc. Nat. ser. 2, 2: 11 (1834). 

Pennisetum araneosum Edgew. in Jour. As. Soc. Bengal 21 : 180 (1852). 

Pennisetum setaceum (Forsk.) Chiov. ssp. orientale (Rich.) Maire., Flor. del’ Afr. du Nord 
1 : 383 (1952). 

Perennial. Culms erect or arising from a densely tufted often stout, 
woody and _ branched rootstock, 60-120 cm. high, leafy, smooth and 
glabrous ; nodes glabrous or finely bearded. Leaf- 
blades narrowly linear, 30-60 cm. long, 5-10 mm. 
wide, flat or subconvolute, glabrous or hairy, margins 
scaberulous ; sheaths equalling or shorter than the 
internodes, not or slightly keeled, smooth and 
glabrous or ciliate along the margins, hairy at the 
collar ; ligule a row of hairs. Panicle cylindric, dense, 
12-30 cm. long, 1.5 cm. in diameter, pale or purple ; 
axis stout, hairy ; involucre on long ciliate pedicels. 
Spikelets 2-5 in each involucre, 4-6 mm. long, lanceo- 
late. Involucral bristles many, slender; flexuous, 
unequal, 16-18 mm. long (one conspicuously long 
and up to 25 mm.), unbranched, the inner copiously 
ciliate or lanate below the middle. Lower glume 
ovate-oblong, obtuse, 1.3-2 mm. long, hyaline, 
nerveless. Upper glume as long as the spikelet, Fig. 47.—Pennisetum 
lanceolate, acuminate, 3-nerved. Lower floret male or orientale 
neuter; lemma ovate-lanceolate, aristately acuminate, 6 mm. long, 5-nerved; 
palea about 5 mm. long, oblong, obtuse, often 2-fid. Upper floret bisexual ; 





lemma ovate-lanceolate, 5 mm. long, awned, 5-nerved; palea about 
4 mm. long, lanceolate, acuminate, with involute margins. 

Hyderabad, Woodrow; Mirpur Khas, Mankad; Peshawar, 
J. L. Stewart ; Murree Hills , Kagan Valley ; Swat State ; Quetta ; Sakesar, 
[ftikhar. Very common from 2-7000 ft. 


8. Pennisetum polystachyum Schult. 
Pennisetum polystachyum Schult., Mant. Syst. Veg. 2 : 146 (1824). 
Pennisetum setosum Hook. f., Flor. Brit. Ind. 7 : 87 (1896). 

Annual. Culms erect, often fastigiately branched at the nodes, 
green or purplish. Leaf-blades linear, flat, 15-25 cm. long, 6-18 mm. 
wide, flaccid, glabrous or hairy. Panicle cylindric, 5-10 cm. long, usually 
purplish brown ; peduncle and axis glabrous the latter deeply pitted. 
Sptkelets 4mm. long, solitary in the sessile involucre. Involucral bristles 
slender, unequal, 6-8 mm. long, the outer not ciliate, short, the inner 
longer, copiously ciliate below the middle up to the base. Lower glume 
minute or wanting. Upper glume as long as the spikelet, oblong, suddenly 
or gradually cuspidate, 5-nerved, hyaline. Lower floret male or neuter, 
lemma 3 mm. long, oblong, truncate, 3-toothed, 5-nerved ; palea slightly 
shorter than the lemma. Upper floret bisexual ; lemma 2.5 mm. long, 
ovoid, truncate, ciliate at the apex; palea shorter than the lemma. 
Anthers 2 mm. long. 


Hyderabad, Woodrow. 


Tribe 2. Andropogoneae 


Spikelets 1- or 2-flowered, with a barren lemma (as in Paniceae), 
arranged in pairs, one sessile the other pedicelled, very rarely both pedicel- 
led ; those of each pair may be both bisexual or one bisexual and the other 
male or female or neuter. Spikelets rarely solitary or 3-nate. Lower 
glume indurated and longer than the upper glume or lemmas, its edges 

folding round and embracing the spikelet ; lemmas membranous or hyaline, 

‘the fertile with a geniculate awn ; rachilla not continued above the upper 
floret; palea shorter than the lemmas, frequently the lower or both 
suppressed. 


KEY TO THE GENERA 


1. Internodes of the spikelets slender filiform, if thickened upwards, 
spikelets 1-flowered, awned ...........ccecceecceueesevesateeseeans Fie at 
Internodes of the rachis usually stout and thickened upwards o 
throughout, or flattened ; spikelets 1- or 2-flowered.........:s00:08 22 


10. 


11. 


12. 


13. 
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Spikelets of each node alike in sex or shape or if different in sex then 


the: female pedicel] ediaias:sclaceacacseverevce avenues oan jewhcken eased 3 
Spikelets of each pair different in sex or shape or both, or if similar 
then with thickened or stout pedicels and joints................0.000008 10 
Spikelets all pedicelled......... cece cece ccc eeeceeeteeee cer seecestaecesceeeueeegens 4 
Spikelets paired, one pedicelled the other sessile...... © .............00008 5 


Spikelets awnless; recemes in a spiciform or contracted silvery 
PANICLE severe eeKhs ouiqunptaedowan hades mntdapeua ranean bee et eke ees 1. Imperata 
Spikelets awned ; racemes on an elongated axis, rarely subdigitate... 
Sia enc te a Searels eats Nya tit aca Nt tn an Ccaercevaonad See a 2. Miscanthus 
Recemes solitary ; upper glume and lower lemma both awned......... 
3. Pogonatherum 


Recemes in a much branched panicle, or digitate or subdigitate....... 6 
Racemes in a much branched panicle.................cccceeee eee eee ccs aeeeaeees 7 
Racemes digitate or subdigitate .............ccccececseee cee ceesee eee teneeeeeenes 5 
Glumeés coriaceous or chartaceous throughout; panicle narrow, 
ViLOUS $6 TOMERLOSE fs.een dene vedsecron ea sches vedi ne eee reas vee (Narenga) 
Glumes membranous, at most slightly coriaceous at the base ; panicle 
wide; -Silky=halryiccsri aria usenet 4, Saccharum 
Leaf-blades lanceolate to linear-lanceolate, often contracted at the 
base ; lower glume rarely villous, with a narrow median groove...... 


5. Microstegium 


Leaf-blades linear, usually gradually passing into sheaths; lower 


glume villous, without a median groove..........c.ceceeeese nee eneeeeenenes 9 
Spikelets 2-flowered ; lower glume 2- to 3-toothed.........6. Eulaltopsis 
Spikelets 1-flowered ; lower glume not 2- to 3-toothed........ 7. Eulalia 
Racemes paired, digitate, scattered or in panicles.................cecsceee 11 
Raceiesisolitaryscruwyccaeics ester on iad gene ag: ¥oNeansiua ste iuaghnitk cekescnanan 19 
Racemes not supported by a spathe............ ccc cece ccc cce cee e eee cee cence ees 12 
Racemes supported by a boat-shaped spathe................ccceeee ceeeeeee 18 


Upper lemma of the sessile spikelet awned from the tip or from the 
SINUSCOL A 2216 Ded 1 Oia iag inneawedlsete shah ea eeiac ea swat vihia Gaesekteedettnds 13 


Upper lemma of the sessile spikelet awned from the back............... 
8. Arthraxon 


Racemes arranged in panicles............0c:cceceeeeeeee eee ences cet eee et eeenes 14 


Racemes digitate, subdigitate or arranged on a common axis......... 17 


14, 


15. 


16. 
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18. 


19. 


20. 


21. 


22: 


23. 
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Pedicels with a median translucent line ; upper lemma awned from 


thes: tipidcawsecackoe ccs Gesnateeataeatesaeeaiantaeets 9. Capillipedium 
Pedicels without a translucent line : upper lemma awned from the 
STAIRS OE 2 IGOR ee i x oes cer adeaeeawenpantene Hote aera we Saba es ude ss 15 


Spikelets dorsally compressed ; lower glume flattened on the back 


10. Sorg'um 

Spikelets more or less laterally compressed ; lower glume rounded on 
the back, often muriculate...........ccccccc cesses ceeeeeeeer ene cemeecneneeeetes 16 
Racemes of many pairs of spikelets..........:.:sesseeeeeeeee eee 11. Vetiveria 


Racemes reduced to 1 sessile and 2 pedicelled spikelets..............0.. 
12. Chrysopogon 

Sessile spikelets of all pairs perfect, awned, not closely imbricate,...... 
13. Bothriochloa 

Sessile spikelets of the lowest 1-3 pairs male or neuter, awnless and 
closely. imbricate:.: .i.csease saves opi veceesavessgacedeaeesaneet 14. Dicanthtum 


Aromatic; lower glume of sessile spikelet 2-keeled ; column of awn 


Cl ADLOUSe cccienssnacraceiwedeMacsndss iusto tdecewstataascnyieden 15. Cymbopogon 
Non aromatic; lower glume of sessile spikelet rounded on the sides; 
column of aWn Hairyo.ccetess uc.cerciacvvcaspadeves dune cons 16 Hyparrhema 
Racemes of several pairs of spikelets. evenly spaced..........-.:.e:seeees 20 


Racemes of a few pairs of spikelets, much contracted ; spikelets in 
two superposed series, the lower four forming an involucre......... 21 
Racemes slender, with pairs of spikelets all caducous ; lower glume of 
the sessile spikelet 2-keeled, foveolate on the back ; awn glabrous 
or scabrid............ er ieaihe Maat anew tan ad shaw aenntis ai 17. Eremopogon 
Racemes stout, with lower pairs of spikelets not caducous ; lower 
glume of the fertile spikelet neither 2-keeled nor foveolate ; awn 


IFSULG a0. ceceucias he seasae nee naaotet se anisamemeat rts 18. Heteropogon 
Involucral spikelets persistent, the bisexual alone deciduous............ 
19. Themeda 


Involucral spikelets deciduous along with the bisexual spikelet......... 
20. Iseilema 


Fertile spikelets 2-flowered, usually awned (sometimes awnless in 
APG) sccsctindvecey eesti kerte Gin acs Catia Poem aot o es 23 


Racemes reduced to a terminal joint, with three heteromorphous 
spikelets, enclosed by a boat-shaped spathe................. 21. Apluda 
Racemes several to many-noded, solitary, in pairs or digitate........- 24 


24. 


256 


26. 


28. 


29, 


31. 
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Pedicelled spikelets developed, flower bearing............:0cessscscseseeuce 25 
Pedicelled spikelets rudimentary or reduced to a joint...22. Thelepogon 


Racemes paired, digitate or subdigitate ; lower glume of the sessile 
spikelet not grooved..........c.ceceeeeeeeeeeteeteeenseeessee 23, [schaemum 


Racemes solitary ; lower glume of the sessile spikelet deeply grooved 
Ls Oe aR PA Sera hes ea De ged oe es 24, Sehima 


Racemes very slowly disarticulating ; spikelets 3-nate, 2 sessile and 


1 rudimentary pedicelled, at each node....................25. Muesithea 
Racemes readily disarticulating: spikelets paired...................0000e 27 
Spikelets al lsalikes, 155.4 vsvay bicts wien ca cepmeire ee nohavesednd aimee sade avadienednaee 28 


Spikelets of each pair unlike, the pedicelled male, neuter or sup- 
PRESSEG east nt Saswes ure un et ean agen sd weeerameunee vacua: tux Peatieanntel denis 29 


Each internode of the rachis with 2 sessile spikelets, at least in the 
lower part of the spike..........cccceceseeeeeeeeneee een teenes 26. Hemarthria 


Each internode of the rachis with one sessile and one pedicelled 
BDIKEl SU sniiy penererweawnade xeeuar eet esveusanme ete nee reels 27, Phacelurus 


Sessile spikelets small, globose, pitted, the pedicelled very dissimilar 


G4 Wad erecta URL eared Te cios aNd eine ooh Mea tate aNCA wena 28. Hackzlochloa 
Sessile spikelets not as abOvVE........cccccee cece scree cee reste ree reeee nee ee 30 
Racemes. villous: “all. OVetzcweemssassevisiveshedsne venue txaswinesemaasuemees 31 
Racemes glabrous ; pedicels and joints fused............... 29. Rottboellia 


Spikelets.2-flowered, very villous on their woole surface...30. Lasturus 


Spikelets 1-flowerd , villous on the joints and on the margins, the 
rest glabrous ; lower glume bearing a line of balsamine gland close 
to the penicillate keels..........ccccesecesesenceecsenee eee renees 31, Elionurus 


1. Imperata Cyrillo 


Perennial ; basal leaves crowded, long. Inflorescence a silvery spike. 
like, narrowly thyrsiform panicle. Spikelets all alike, one short, the other 
long-pedicelled, disarticulating from the pedicels. Florets 2, the lowe 
reduced to an empty lemma. Glumes unequal, enveloped by very long 
silky hairs from the obscure callus and the lower portion of both glumes, 
Sterile lemma much smaller than the glumes, hyaline. Fertile lemma 
hyaline, awnless, rarely absent; palea broad, hyaline, nerveless. Lodicules 
O. Stamens 1-2. Styles connate below ; stigmas exserted from the tip of 
the floret. 


1. Imperata cylindrica (Linn.) Beauv. 


Imperata cylindrica (Linn.) Beauv., Ess. Agrost. 165 (1812). 
Imperata arundinacea Cyrillo, Pl. Rar. Neap. fasc. 2: 26 (1792); Hook. f., Flor. Brit 

Ind. 7: 106 (1896). 

Lagurus cylindricus Linn., Syst. Nat. ed. 10: 878 (1759). 
Saccharum cylindricum (Linn.) Lamk., Encycl. 1: 594 (1783). 

Perennial. Rhizome long, creeping or oblique. Culms solid, glabrous, 
fistular at the base, rigid, erect, 30-50 cm. high, covered at the base with 
sheaths of dead leaves; nodes densely bearded with erect white hairs. 
Leaf-blades linear, narrowed towards the base, tapering to a acuminate tip, 
very variable in size, margins scabrid, convolute when dry; sheaths rather 
loose, glabrous or slightly pubescent ; ligules membranous, ciliate, dorsally 
silky, erose or cleft. Panicle spiciform, cylindric, dense, erect, silky white 
rachis joints 1.4mm. long; pedicels about 0.9 mm. long, swollen ai the 
tips, covered with long fine hairs. Spikelets lanceolate, 3 mm. long, both 
spikelets of each pair similar; callus hairs white, soft, 2-3 times as long % 
the spikelets. Glumes subequal, lanceolate, 3- to 9-nerved, dorsally villous 
hairs 2-3 times as long as the glumes. Lower floret empty; lemma nerveless, 
hyaline, acute, ciliate, epaleate. Upper floret bisexual; lemma 1.5-2 mm 
long, ovate-lanceolate, hyaline, nerveless, acute or toothed, minutel! 
ciliate or glabrous. Anthers 2, orange, 2.5-3 mm, long. 

Common on damp or water logged soil in the plains and lower hills. 
Cotton Grass, 


2. Miscanthus Anderss. 


Perennial. Inflorescence a glabrous or silky large panicle or corym 
formed of numerous long spiciform racemes; rachis glabrous, rough 
bearing numerous spikelets; pedicels glabrous, callus often with long hails 
Spikelets 2-nate at each node, one long the other shortly pedicelled, awned 
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or muticous, slightly dorsally compressed. Lower glume almost flat with 
more or less inturned margins, often 2- to 4-nerved. Upper glume similar 
but more convex, 1-3-5-nerved. Lower floret; lemma hyaline, empty, 
more or less 2-fid. Upper floret bisexual ; lemma hyaline, 2-toothed or 
bifid, awned from the sinus, very rarely entire or muticous, palea shorter, 
narrow, hyaline, nerveless, sometimes absent. Stamens 2-3. Styles free; 
stigmas rather short. 


1. Miscanthus nepalensis (Trin.) Hack. 


Miscanthus nepalensis (Trin.) Hack., Monogr. Andropog. 104 (1889). 
Eulalia nepalensis Trin. in Mem. Acad. Petersb. ser. vi, 2: 333 (1833). 
Pollinia nepalensis Benth. ex Duthie, Grasses N.W. Ind. 16 (1889). 


Perennial. Culms up to 1.5 m. high, terete, puberulous below the 
panicle, elsewhere glabrous. Leaf-blades 30-50 cm. long, linear from a 
narrowed base, 6-10 mm. wide, flat, rigid, erect or spreading: sheaths 
terete, often hairy below the collar; /igules 2 mm. long, truncate, mem- 
branous. Panicle 10-15 cm. long, spreading; the common axis glabrous 
except at the nodes, shorter than the branches. Racemes corymbose-fasti- 
giate, capillary, nodding, fulvous-haired ; rachis subcapillary, scaberulous. 
Spikelets 2-2.5 mm. long, ovate-lanceolate. Lower glume 2-2.5 mm. long, 
chartaceous, membranous, obtuse, apex hyaline, emarginate, hairy on the 
lower half of the margins with hairs of unequal length, the longer about 
2-3 times the length of the glume, margins hardly inflexed; dorsum 
minutely scaberulous. Upper glume 2.75 mm. long, ovate-lanceolate, 
acute or subacute, 1-nerved ; keel very scabrid; margins hyaline, scaberu- 
lous. Lower floret empty; lemma 2.5-3 mm. long, broadly oblong, usually 
lanceolate, obtuse, often denticulate, nerveless, glabrous. Upper floret 
bisexual; lemma equal to the lower lemma, linear-lanceolate, acutely 
2-toothed, 1-nerved, glabrous; awn slender, 9-10 mm. long; palea lanceo- 


late, acute, nerveless, glabrous. 


Serimang, Azad Kashmir, A. Rashid Khan 


3. Pogonatherum Beauv. 


Perennial, densely caespitose grasses with slender culms and linear 
or linear-lanceolate leaves. Inflorescence a solitary raceme at the summit 
of the culm and of its branches. Spikelets 2-nate, the pedicelled female, 
the sessile bisexual, both 1- to 2-flowered, long-awned. Glumes mem- 
branous, the lower keel-less, the upper keeled. Lower floret; lemma 
hyaline and empty sometimes absent and the palea persisting; the floret 
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- 


male with 2 stamens or more rarely bisexual. Upper floret bisexual; 
lemma narrow, dentate o: 1-fid, hyaline, awned; the awn arising from the 
sinus, capillary, long; palea equalling the lemma in length or shorter, 


hyaline, nerveless. 


KEY TO THE SPECIES 


Sessile spikelets 2.5-3 mm. long; callus hairs 1-1.5 mm. long; awn 
12-14 mm. long; lower floret present............ eeeeeeveel. P. pamiceum 
Sessile spikelets 2 mm. long ; callus hairs 2mm. long; awn 18-22 mm. long; 
lower foretabsent i uccihemte: 2 aan ead eee 2. P. crinitum 


1. Pogonatherum paniceum Hack. 


Pogonatherum paniceum Hack., All. Bot. Zeit. 12: 178. 
Pogonatherum saccharoideum Beauv., Agrost. 176 (1812) t. 11. f. 7. 

A caespitose perennial. Culms densely tufted, up to 50 cm. high, 
primary branches solitary and rarely simple, glabrous. Lea f-b/ades linear- 
lanceolate, acuminate, scabrid; sheaths loose, terete, smooth, mouth 
fimbriate ; Jigule absent. Racemes terminal, solitary, 1.5-3 cm. long ; joints 


and pedicels 1-1.5 mm. long, margins with white hairs, the hairs about 3 
times as long as the joints. Sessile spikelets linear-oblong, fulvous, 
2.5-3 mm. long ; callus short with a few short hairs. Lower glume 2-3 mm. 
long, broadly linear-oblong, slightly truncate at the tip, 2- to 3-nerved, 
rounded on the back, scaberulous, often ciliate below the apex, sometimes 
hispid. Upper glume 2.5-3 mm. long, broadly lanceolate, obtuse, keels 
hispid or scabrid, very hairy at the apex, awn 12-14 mm. long, slender. 
Lower floret male with 2 stamens, very rarely bisexual ; lemma hyaline, 
oblong-ovate, nerveless, ciliate at the top, 1.5-2.5 mm. long ; palea linear- 
oblong, 2-toothed, rarely absent. Upper floret bisexual; lemma 1.5-2.5 mm. 
long, hyaline, narrow, linear or linear-oblong, keeled, toothed, glabrous, 
nerveless. Stamens 2, very rarely 1. Pedicelled spikelets usually smaller 
than the sessile, rounded; lower floret absent. Upper floret female or very 
rarely male or neuter. 

Chitral; Swat State; Saimli, Murree Hills; Jaba, Hazara; Kotl1, 
Mirpur ; 2-6000 ft. often in damp soil below springs. 


2. Pogonatherum crinitum Kunth 
Pogonatherum crinitum Kunth, Enumer. Pl. 1: 478 (1833); Hook. f., Flor. 
Brit. Ind. 7: 141 (1896). 
Perennial. Culms 15-30 cm. high, densely tufted. Leaf-blades 2.5- 
7.5m. long, 2.5-5 mm. wide, linear-lanceolate, acuminate, more or less 
hairy; sheaths loose, glabrous, hairy at the mouth ; ligule of long hairs. 
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Racemes terminating the branches, 1.8-2.5 cm. long; joints short, ciliate. 
Sessile spikelets bisexual, 2 mm. long; callus hairs mugh longer than the 





Fig. 48.— Pogonatherum crinitum 





spikelet. Lower glume oblong, hyaline, nerveless, dorsally rounded, ciliate 
and rounded, or retuse at the tip. Upper glume longer than the lower, 
ovate, keeled, 2-fid, the lobes ciliolate, awned in the sinus; awn up to 2.3 
cm. long, antrorsely scabrid. Lower lemma absent, if present as long as the 
upper glume but awnless. Upper lemma toothed to the middle into 2 
ciliolate lobes, awnless or with 1.8-2.2 cm. long awn ; palea 2/3 the length 
of the lemma. Stamen 1, rarely 2. Pedicelled spikelets male or neuter, 
smaller than the sessile. Lower lemma absent. Upper lemma 1/2 as long 
as the upper glume, 2-toothed to the middle into 2 ciliolate lobes, awned 
in the sinus ; awn up to 2 cm. long, antrorsely scabrid. 


Lahore. 


74 SACCHARUM 
4. Saccharum Linn. 


Perennial. Culms very tall, erect, rounded with narrow, flat leaves 
often rolled in drying. Inflorescence a silvery-silky panicle. Spikelets all 
alike, surrounded by hairs, one sessile the other pedicelled, the pedicelled 
falling from their pedicels, the sessile deciduous together with the conti- 
guous joint of the rachis and pedicel. Florets 2; lower reduced to an 
empty lemma; upper bisexual. Glumes equal, membranous, at most 
slightly coriaceous at the base ; lower with inflexed margins in the sessile 
spikelet. Lemmas hyaline, awnless or awned. 


KEY TO THE SPECIES 


1. Awn of the upper lemma not or scarcely exserted from the spikelet or 


ADSEN bias va cdevaneakarvustadencs Gs onesiwcavin ues ores leiweunes Mader tucegnauiienretuents 2 
Awn of the upper lemma distinctly exserted from the spikelet........... 5 

2, Callus hairs about 4 times as long as the spikelet..............ceeeecseseeeees 3 
Callus hairs as long as or slightly longer than the spikelet................. 4 


3. Peduncle hairy below the panicle ; lower glume dorsally villous........... 
1. S. spontaneum 


Peduncle glabrous below the panicle ; lower glume dorsally glabrous.... 

2. S. officinarum 

4. Upper glume of the sessile spikelet dorsally villous......... 3. S. griffithi 
Upper glume of the sessile spikelet dorsally glabrous.....4. S. bengalense 

5. Panicle decompound ; ultimate branches very short, of 3-4 joints; awn 


2526: MIN: LONG vaswicies Dish pew ce echudiun baden ose pees cadentans 5. S. ravennae 
Panicle branches long, simple, sparingly divided ; racemes many- 
jointed ; awn of the upper lemma more than 1 cm. in length........... 6 


6. Upper lemma entire, narrowed into the awn ; spikelets 2-2.5 mm. long; 
callus hairs much longer ; glumes hyaline above the middle...,......... 

6. S. rufipilus 

Upper lemma 2-toothed or 2-lobed.... 2.0... cece cece ne nee eee cee eerie 

7. Spikelets 8-9 mm. long; awn 3-4 cm. long...............7. S. macrantherus 
Spikelets 4-6 mm. long; awn 1-1.5 cm. long.......0...0.0. ccc cee cece cee eee 

8. Lower glume of the sessile spikelet 6- to 7-nerved; callus hairs shorter 
than the spikelet ; lower glume of the scssile spikelet membranous, 
keels scabrid.. Peers Se ae 8. S. filtfolium 
Lower glume a he sedicelled: spikeler: 3. eves etueen the keels; 
callus hairs longer than the spikelet; lower glume of the sessile 
spikelet variegated, chartaceous below, reddish and membranous 
above; keels smooth.............ccecccsecececee cee enesecene ees (S. versicolor) 


1. Saccharum spontaneum Linn. 


Saccharum spontaneum Linn., Mantiss. 2: 183 (1771) ; Hook. f., Flor. Brit. 
Ind. 7 : 119 (1896). 

Perennial. Culms erect, up to 6 m. high, arising from a very stout 
rootstock, smooth, polished, silky beneath the panicle. Leaf-blades 30-75 
cm. long, 3-6 mm. wide, narrowly linear, 
finely acuminate, rigid, coriaceous, usually 
glabrous, often convolute ; sheaths smooth, ‘ aie 
membranous. Panicle lanceolate, 20-60 ‘ : \ \ 
cm. long, silky-hairy ; axis slender ; branches oe yt 
3-to 5-nate, 5-10 cm. long; rachis almost ay if 
capillary, fragile. Spikelets 4 mm. long, Fig. 49. Saccharum spontaneum 
spreading silky hairs, up to 12 mm. long. Lower glume lanceolate-subulate, 
acuminate. Upper glume equal to the lower, lanceolate, keeled, 
l-nerved. Lower lemma ovate-lanceolate, subacute, ciliate, hyaline, 
nerveless. Upper lemma very slender, ciliate ; palea minute, ciliate. 





with fimbriate mouth; IJigules ovate, 
lanceolate ; callus minute, bearded with 
Very common along river banks and in water logged areas. 


2. Saccharum officinarum Linn. 


Saccharum officinarum Linn., Sp. Pl. 54 (1753). 


Perennial. Culms erect, solid, 2-6 m. high, glabrous or appressed 
hairy below the panicle, simple or branched. Leaf-blades rigid, 1.5 m. 
long, 6 cm. wide ; margins scabrid ; sheaths pubescent towards the throat 
or at first covered with appressed hairs ; ligules very short, membranous, 
ciliate. Panicle ovate-pyramidal, spreading, dense ; axis glabrous, nodes 
bearded, smooth, rarely with appressed pubescence, channelled ; primary 
branches slender, 5-10 cm. long, more or less verticillate, filiform, 
pubescent at the base, glabrous, minutely scaberulous at the top, bearded 
towards the nodes ; secondary branches simple, distant ; internodes fragile, 
equalling and exceeding the spikelets in length ; pedicels glabrous. 
Spikelets linear-oblong, muticous, 3.5-4 mm. long, surrounded by dense 
white hairs 1.5-2 mm. long; callus covered with dense white silky hairs 
7-12 mm. long. Lower glume 3.5-4 mm. long, acute, entire, very obscurely 
nerved or nerveless. Upper glume of the same size, lanceolate, acute, 
1- to 3- nerved ; glabrous or ciliate ; keels scabrous above. Lower lemma as 
long as the spikelet, lanceolate, acute, hyaline, nerveless. Upper lemma 
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very much reduced or absent ; palea lanceolate, rather acute, ciliate at 


the apex. 


Cultivated. Sugar cane. 


3. Saccharum griffithii Munro 


Saccharum griffithii. Munro ex Aitchis. in Jour, Linn. Soc. Bot. 19 : 19 
(1822) name only ; Boiss., Fl. Orient. 5 ; 453 (1884). 


Saccharum sara Aitchis., | ¢. 191 non Roxb. 


Erianthus griffithii Hook. f., Flor. Brit. Ind. 7 : 122 (1896) p.p. 


A perennial caespitose grass. Culms about 2m. high, solid. Leaf- 
blades narrow, about 8 mm. wide ; sheaths not hirsute ; nodes not bearded. 
Panicle oblong, 30-90 
cm. long, erect, clothed 
with silky white hairs ; 
branches spreading, be- 
coming appressed after 
anthesis; axis acabrid 
on the ridges, more or 
less glabrous; primary 
branches subverticillate ; 
secondary branches ey o_ 
triquetrous, more or less Fig. 50.—Saccharum griffithii 
villous with long white 





hairs on angles and on’ the two faces. Spikelets 4-6 mm. _ long, 
“muticous ; pedicel 1/3-2/3 the length of the sessile spikelet ; joint 
1/4-2/3 the length of the sessile spikelet; callus hairs yellow, 
shorter or nearly as long as the spikelets ; hairs of the joints once 
or twice the length of the joint. Sessile spikelets ; lower glume dorsally 
villous in the basal 2/3, hairs as long as or slightly longer than the 
glume. Upper glume dorsally villous in basal 1/2 or 2/3 of its length. 
Lower lemma sometimes sparsely villous dorsally. Upper lemma with a short 
mucro, about 1.5 mm. long, not exserted beyond the apex of the spikelet. 
Pedicelled: spikelets ; glumes dorsally villous in basal 1/2-2/3 ; lemmas 
absent. 


Hyderabad, Blatter & McCann ; west of Thatta, Blatter & McCann; 
Fort Munro, Iftikhar ; Chitral ; Karachi ; Peshawar ; Kohat ; Quetta. Very 
common on dry hills from the plains to 8000 ft. in Astor, Gilgit. 
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4. Saccharum b.ngalense Retz. 


Saccharum bengalense Retz., Obs. 5: 16 (1789). 
Saccharum munja Roxb., FI. Ind. 1 : 246 (1832). 
Saccharum arundinaceum Hook. f., Fl. Brit. Ind. 7 : 119 (1896) p.p. non Retz. 


Perennial. Culms up to 5 m. tall, smooth, solid. Leaf-blades up to 
2.4 m. long, 15 mm. wide, margins scabrid ; sheaths shortly silky at the 
base, otherwise smooth, striate, villous on the margins at the apex with 
long white hairs, usually much longer than the internodes ; /igules trun- 
cate, membranous, up to 3 mm. long, minutelv silky dorsally and ciliate. 
Panicle up to 90 cm. long, lanceolate ; branches spreading, becoming 
appressed after anthesis ; axis glabrous, sulcate, more or less scabrid on the 
ridges ; primary branches subverticillate, compound ; secondary branches 
triquetrous, more or less villous with long white hairs on angles and on 
two faces. Sessile spikelets 
lanceolate, up to 5 mm. long ; 
joints 1/2 the length of the 
spikelet ; pedicel 1/3-3/4 the 
length of the spikelet, villous 
with long white hairs on two 
faces and on the angles. Lower 
glume lanceolate, with 2 strong 
lateral nerves and usually 1-4 
more or less distinct additional 
nerves, dorsally long-villous 
on basal half or two-thirds, Fig. 51.—Sacchurum bengalense 
the hairs overtopping the 
glume by about the length of glume, scabrid dorsally on keels, margins 
inflexed, sparsely ciliate above, apex entire or minutely 2-toothed. 
Upper glume subequal, lanceolate, keeled with one strong central 
nerve and usually 2-4 more or less distinct additional nerves, glabrous 
dorsally, scabrid on the keels, margins incurved, ciliate, apex acute 
or shortly mucronate. Lower floret; lemma oblong-lanceolate, hya- 
line-membranous, 1-to 3-nerved, margins incurved, ciliate, apex acute or 
shortly mucronate. Upper floret; lemma broad-lanceolate tu elliptic, 
hyaline, 1- to 3-nerved, mucronate, ciliate, mucro 1.25 mm. long but not 
exserted beyond the apex of the spikelet. Pedicelled spikelets similar but 
the glumes are dorsally long-villous and usually with 3-5 strong nerves. 





On the flood plains of the rivers. Multan; Khyber pass ; Sheikhu- 
pura ; Gilgit. Common. 
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5. Saccharum ravennae (Linn.) Murr. 


Saccharum ravennae (Linn.) Murr., Syst. ed. 13, p. 18. 
Andropogon ravennae Linn., Sp. Pl. ed. 2 : 1481 (1762). 
Erianthus ravennae (Linn.) Beauv., Agrost. 14 (1812); Hook. f., Flor. Brit. Ind 

7: 121 (1896). 

Perennial. Culms up to 5 m. high, smooth, solid ; nodes glabrous. 
Leaf-blades linear, up 90 cm. long, 3.8 cm. wide, scaberulous on both sur. 
faces, margins very scabrid ; sheaths hairy : 
ligule a narrow silky band. Panicle oblong, 
up to 90 cm. long, erect, clothed with silky 
hairs; branches many. Spikelets pale, 5 
mm. long (excl. the awn), linear-lanceo- 
late; pedicels with two opposite rows of 
very long silky hairs; callus short, with 
silky hairs, as long as or longer than the 
spikelet. Lower glume 5 mm. long, memb- 
ranous, lanceolate, aristately acuminate, 





with slightly scaberulous margins. Upper 
glume slightly longer than the lower, Fig. 52.—Saccharum ravenna 
lanceolate, aristately acuminate, obscurely 
3-nerved. Lower lemma 3 mm. long, narrowly lanceolate, very acute 
with inflexed margins, hyaline. Upper lemma 2.5 mm, long, ovate: 
lanceolate, tapering to a whitish awn ; awn 2.5-6 mm. long. 

Karachi, Cooke, Woodrow ; Larkana, Cooke; Peshawar; Chitral. 


Very common throughout the area, especially on the sides of the rivers. 


6. Saccharum rufipilus Steud. 


Saccharum rufipilus Steud., Syn. Gram. 409 (1854). 
Erianthus rufipilum (Steud.) Griseb. in Goett. Nachbr. 93 (1863). 
Erianthus fulvus Nees ex Steud., l.c. ; Hook. f., Flor. Brit. Ind. 7 : 123 (1896). 


Perennial. Culms robust, 1-2 m. high, silkily pubescent below the 
panicle. Leaf-biades linear, setaceous-acuminate, 30-70 cm. long, 8-16 mm. 
broad, flat, glabrous, scabrid below, smooth above.; margins scabrid ; 
sheaths striate, glabrous, collar silkily pubescent ; nodes sometimes 
bearded ; ligules membranous, rotund-truncate, 1-2 mm. long, fuscous, 
long-ciliate. Panicle erect, oblong, 20-25 cm. long, very dense at first 
mauve purple then fulvous, decompound ; common axis villous ; primaly 
branches solitary, up to 7 cm. long, spikelets crowded; joints 8-10, 
villous, 2 mm, long; pedicels viilous, 2 mm. long. Sessile spikelets 2.5-3 
mm. long, lanceolate, brownish ; callus hairs 1 cm. long. Lower glum 


SACCHARUM 79 


coriaceous-membranous, the 
hyaline tip abruptly acuminate, 
entire, margins inflexed below 
the apex or not ; back flat, very 
glabrous, 2-nerved, 2.5 mm. 
long. Upper glume 2.5-3 mm. 
long, acute or mucronulate, 


glabrous, margins ciliate. Lower 





lemma 3 mm. long, linear-lanceo- Le 
late, acute, ciliate ; palea absent. Fig. 64.—Saccharum rufipilus 
Upper lemma 2 mm. long, ovate- 
lanceolate, glabrous, 1-nerved, awn 6-8 (-14) mm. long ; palea as long as the 
lemma or shorter or entirely absent. Pedicelled spikelets similar to the 
sessile but lower glume sometimes with spinose hairs. 

Hazara, Siran Range, Inayat; Swat, below Kulali, R. R. Stewart ; 
Kagan Valley, Naran. 


/ 7. Saccharum macrantherus (Pilger) 


Saccharum macrantherus (Pilger) comb. nov. 
Erianthus macrantherus Pilger in Notizbl. Bot. Gart. Berlin 14 : 347 (1939). 

Perennial with a much branched rhizome. Culms up to 2 m. high, 
provided with numerous intravaginal branches ; nodes with white shining 
hairs. Leaf-blades’ narrowly linear, folded, glabrous ; ligules membranous, 
sufficiently long. Panicle long exserted, dense, up to 20 cm. long, spike- 
lets and joints densely pilose with long, white or brown silky hairs ; 
joints and pedicels about 4 mm. long, pilose along the margins, the hairs 
twice as long. Sessile spikelets 8-9 mm. long, straw coloured ; callus hairs 
longer than the spikelet. Lower glume coriaceous membranous, dorsally 
flattened, margins narrowly inflexed, broadly ovate-lanceolate, obtuse, apex 
slightly toothed, 2-keeled, the nerves of the keels percurrent ; besides 
these there are 4 other nerves which anastamose with the nerves of the 
keels. Upper glume membranous, cymbiform, keeled, margins hyaline 
and shortly villose, ovate lanceolate, 5-nerved, the lateral nerves not per- 
current. Lower lemma barren, thinly hyaline, narrowly ovate, 7 mm. long, 
ciliolate, inconspicuously 2-nerved. Upper lemma bisexual, thinly hyaline, 
narrowly lanceolate, ciliolate, 7 mm. long, narrowly 2-lobed, awned from 
the sinus; awn rigid, scabrid, erect, neither geniculate nor twisted, exserted 
from 3 to 4 cm. beyond the apex of the spikelet; palea short, narrow, hyaline, 
nerveless. Stamens 3 ; anthers yellowish, 5 mm. long. 


Chitral. Gilgit, Astor Dist., I. I. Chaudhrt. 
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8. Saccharum filifolium Steud. 


Saccharum filifoltum Steud., Syn. Gram. 409 (1854). 
Erianthus filifolius Nees ex Steud., Syn. Gram. 409 (1854); Hook. f., Flor. Brit. Ind. 
7: 123 (1896). 


Perennial. Culms 40-90 cm. high, arising from a woody rootstock, 


Fig. 54.—Saccharum filifolium 
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pubescent below the narrow panicle ; nodes pubescent. Leaf -blades filiform, 
20-30 cm. long, rigid, glabrous, convolute below; sheaths glabrous; ligules 
very short, obtuse, ciliate. Panicle narrow, 15-20 cm. long, red-purple ; 
joints and pedicels 2-3 mm. long. Spikelets 4-6 mm. long, lanceolate ; 
callus with dense hairs; hairs shorter than the spikelets. Lower glume 
minutely 2-toothed, membranous, acute, keel scabrid, margins broadly 
inflexed, dorsally glabrous with 3-4 unequal intracarinal nerves. Upper 
glume similar to the lower but 3-nerved, keel smooth. Lower lemma 
lanceolate, 2-mucronulate, sub 2-nerved, margins inflexed, ciliate. Upper 
lemma entire or minutely 2-toothed, linear-lanceolate, 1-nerved, glabrous ; 
awn much longer than the spikelet; palea short, lanceolate, glabrous. 
Pedicelled spikelets similar ; lower glume 6- to 7-nerved. 


Murree Hills ; Poonch ; Peshawar. Common from 4500 to 9000 ft. 


5. Microstegium Nees. 


Annual or perennial grasses with lanceolate to linear-lanceolate leaf- 
blades, conspicuously contracted at the base or petioled. Spikelets 2-nate, 
one sessile, the other pedicelled or both pedicelled, in subdigitate or fascic- 
led racemes. Glumes subequal ; lower membranous or coriaceous, dorsally 
deeply grooved or concave, rarely villous, truncate or 2-toothed, the 
margins narrowly inflexed throughout their length; the upper usually 
laterally compressed, keeled, acute. Lower floret male or barren; lemma 
hyaline or absent, ciliate, paleate or not (when the lemma is absent the 
palea may be as long as the lower glume, male or neuter). Upper floret 
bisexual ; lemma usually very short, hyaline, entire, 2-fid or 2-auricled or 
reduced to the dilated base of the long awn; palea small or absent. 


1. Microstegium nudum (Trin.) A. Camus 


Microstegium nudum (Trin.) A. Camus, Fl. Gen. de I’Indochine 7: 261 

(1922), 

Pollinia nuda Trin. in Mem. Acad. Petersb. ser. 2, 407 (1833); Hook. f., Flor. Brit. 

Ind. 7: 117 (1896). 

Annual. Culms decumbent, rooting at the base, up to 90 cm. high, 
many-noded, channelled on one side, glabrous. Leaf-blades lanceolate, 
contracted at the base, acuminate, 2.5-10 x 3-9 mm., glabrous or witha few 
scattered hairs, margins minutely scabrid; sheaths tight, terete, hairy; ligules 
short, glabrous: Racemés 3-6, rather distant on the common axis, finally 
spreading, 4.5-10 cm. long, narrow, soft, flexuous, glabrescent; joints 
slender, filiform, rounded, inner face grooved, the outer convex or obtusely 
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keeled, glabrous. Spikelets narrowly lanceolate, 3-4 mm. long, sometimes 
distant ; callus naked, obtuse, shortly bearded. Lower glume membranous, 
very narrow, rarely truncate or obtuse, often strongly divided, back 





Fig. 55.—Microstegium nudum 
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concave, 2-keeled ; keels scaberulous or ciliate. Upper glume lanceolate, 
laterally compressed, navicular, acuminate or mucronulate, keel obtuse, 
scabrous, margins hyaline above, ciliate, rest glabrous, nerveless or 
3-nerved, lateral nerves anastomosing. Lower floret barren ; lemma usually 
absent, when present linear, 2-4 mm. long, obtuse, glabrous or almost s0, 
nerveless ; palea absent, when present like the lower glume. Upper floret 
bisexual ; lemma usually reduced to the dilated base of the awn, 3-nerved, 
margins hyaline; awn 15-18 mm. long, imperfect, capillary, very flexuous, 
scabrous; palea absent. Pedicelled spikelets similar to the sessile; lower 
glume shallowly concave with 2 carinal and 2 nerves close to the carinals. 
Swat State; Murree, Changla Gali, etc. Common in shady places in 


the hills from 4000-8000 ft. 
6. Eulaliopsis Honda 


Densely tufted perennials with a woolly rootstock and basal leaves. 
Leaf-blades convolute when old, wiry ; mouth of the sheaths ciliate. 
Spikelets 2-nate, one sessile the other pedicelled, similar, seated on the 
articulate, fragile, compressed, slender rachis of digitate or fascicled false 
spikes ; fascicles with filiform peduncles in a more or less branched panicle; 
callus densely clothed with long brown hairs. Lower glume flattened, 2- 
to 3-toothed, dorsally hairy at the base, 5- to 7-nerved, margins inflexed. 
Upper glume boat-shaped, minutely .cuspidate, 3- to 5-nerved, witha 
slender awn. Lower floret male or neuter; Jemma hyaline, sparsely ciliate, 
elliptic ; palea finely ciliate. | Upper floret bisexual ; lemma narrow, 
conduplicate, entire or 2-toothed, shortly awned from the tip or minute 
sinus ; palea broad and nearly as long as the glume, densely ciliate on top. 


1, Eulaliopsis binata (Retz.) C. E. Hubb. 


Eulaliopsis binata (Retz.) C.E. Hubb. in Hook. Ic. Pl. sub t. 3262 (1935). 


Andropogon binatus Retz., Obs. fasc. 5: 21 (1789). 
Pollinidium binatum (Retz.) C.E. Hubb. in Kew Bull. 72 (1932). 
Ischaemum angustifolium Hack., Monogr. Andropog. 241 (1889); Hook. f., Flor. Brit. 


Ind. 7: 129 (1896). 


A perennial caespitose grass. Culms erect, 3- to 4-noded, up to 90 


cm. high, somewhat compressed, channelled along one side, very glabrous, 
sending out flower bearing branches at the upper 2 or3 nodes, often 
solitary, very tomentose at the base. Leaf-blades linear, flat, 30-60 cm. x 
2-3 mm., rigid, almost erect, the base fimbriate; margins scaberulous; lower 
sheaths crowded, dilated at the base, covered with a dense white tomentum, 
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persistent, surrounding the base of the culms, the upper terete, shorter 
than the internodes ; nodes hairy or glabrous ; ligule a ridge of short hairs. 
Recemes spiciform, 2-4, sessile, unequal, 2-4 cm. long, somewhat thick, 





f Fig. 56.—Eulaliopsis binata 
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dense, covered with a golden or dark yellow pubescence ; axis glabrous ; 
joints of the rachis and pedicels 2-angled, linear, filiform; hairs at the base as 
long as the joint, the remainder laxly and shortly ciliate. Spikelets 3.5-4.5 
mm. long, lanceolate ; callus very short, obtuse, with rusty hairs, 1/4-1/2 
the length of the spikelet. Lower glume 3-4 mm. long, obtuse or acute, 
2- to 3-toothed, margins not hyaline, not inflexed, back convex, without a 
groove, 5-nerved, densely ciliate towards the base and on the margins, 
with hairs equal to the glume in length, tufts of hairs on the back, scabrid 
at the apex. Upper glume 3.5-4.5 mm. long, lanceolate, obtuse, 2- toothed 
and mucronate or with an awn 1-2.5 mm. long, keel scabrid at the apex, 
bearded at the base, 3- to 5-nerved. Lower floret male ; lemma hyaline, 
oblong, obtuse, 2-toothed, nerveless, glabrous or ciliate at the top ; palea 
shorter. Upper floret bisexual; lemma 3.4-4.3 mm. long, hyaline, linear, 
1-nerved, glabrous, 2-toothed; awn imperfect, 6-9 mm. long ; palea shorter, 
top fimbriate. 

Jhelum; Rawalpindi; Kala Chitta Hills; Swat State; Poonch; Quetta. 
Very common in the dry hills of the Himalayan foot hills to 4000 ft. Babbar 
or Baggar. Elsewhere it is used for rope and paper making. 


7. Eulalia Kunth 


Perennial grasses with convolute then flat narrow leaves. Infloresc- 
ence a digitate or fascicled spike-like racemes. Spikelets all alike, 2-nate, 
one sessile the other pedicelled. Glumes equal, rigidly membranous to 
coriaceous ; lower dorsally flattened or shallowly concave (not grooved), 
more or less 2-keeled with inflexed margins ; upper 1- to 3-nerved, keeled. 
Lower floret reduced to an empty lemma or represented by a minute scale 
or quite suppressed, the upper always bisexual. Lemmas hyaline; lower 


muticous, sometimes much reduced or quite suppressed ; upper very short, 
2-lobed, awned. , 


1. Eulalia trispicata (Schult.) Henr. 


Eulalia trispicata (Schult.) Henr. in Blumea 3: 453 (1940). 
Andropogon trispicatus Schult., Mant. 2: 452 (1824). 
Eulalia tristachyva (Roxb.) Kze., Rev. Gen. Pl. 2: 775 (1891). 
Andropogon tristachyus Roxb., Fl. Ind. 1: 256 (1820). 
Pollinia argentea Trin. in Bull. Soc. Acad Petersb. 1: 71 (1836); Hook. f., Flor. Brit. 
Ind. 7: 111 (1896). 
Perennial. Cu/ms up to 1.2 m. high, erect, tufted, dense, terete, 
smooth, simple or branched, very glabrous. Leaf-blades rigid, erect, 
linear, acuminate, 10-45 cm. long, 1.5 mm. broad, very glabrous or with 
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appressed pubescence near the top and on the margins ; /igu/es 0.3 mm. 
long, truncate, bearded. Panicle of 2-12 racemes; racemes slender, 4-15 cm. 
long; joints and pedicels 1.7-3 mm. long, 
linear, filiform; hairs white, long. Spikelets 
oblong, 2.5-3 mm. long; callus obtuse. 
Lower glume 2.5-3 mm. long, papyraceous 
and hard at the base, membranous hyaline 
at the top, linear-oblong, depressed on 
the back, pale brown below the middle, 
pale yellow above, narrowly truncate, no 
central nerve; apex entire or keel nerves 
excurrent and 2-mucronate, margins in flex- 
ed, stiff ciliate above, elsewhere hairs soft, 
white, erect. Upper glume 2.5-3 mm. long, 
hyuline and emarginate at the top, broadly 
oblong, obtusely carinate, l-nerved, 
margins similar to those of the lower glume 
but shortly ciliate. Lower lemma barren, 
2-3 mm. long, hyaline, whitish linear- 
oblong, obtuse, nerveless, ciliate. Upper lemma bisexual, 1.25-2.25 mm. 
long, very narrow, linear-oblong, divided into 2 subulate lobes ; awn 
slender, 10-20 mm. long ; palea absent. Anthers 2.5 mm. long. . 





Fig. 57.—Eulalia trispicata. 


Azad Rashmi Bangran, Rashid Khan. 


8. Arthraxon Beauv. 


Annual or perennial grasses with branched, decumbent culms. 
Leaf-blades ovate-lanceolate or cordate-amplexicaul. Racemes 2 to 
many, digitate, fasciculate or subpanicled at the top of the culms or. 
branches. Spikelets solitary at each node of the rachis or 2-nate, one 
pedicelled, rarely developed and male, often barren, sometimes reduced 
to a pedicel, the other sessile, 2-flowered, bisexual, very often awned, 
often laterally compressed. Lower glume large, with  inflexed 
Margins or not, often mucronate, tubercular, muticous, not embracing 
the upper glume. Upper -glume narrow, lanceolate, keeled, muticous 
or mucronate, 3-nerved. Lower floret neuter ; lemma hyaline. Upper 
floret bisexual ; lemma shorter than that of the lower floret and firm 
at the base, entire or 2-toothed, awned ¥rom the dorsal surface just 
above the base ; palea small or absent. 
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KEY TO THE SPECIES 


Ae > UGTNOTS Seca ee ese rede heas eeea atch negra ches a i saul ha beeen vale 2 
SEAMING: Doses pcsib shun seeacsanvss cob enncebuactesens Na petiaa aera pie heestesean 3 

2. Pedicelled spikelets suppressed, pedicels more or less reduced or 
almost completely suppressed. .............cccsesee cee eeeeee ees 1. A. hispidus 


Pedicelled spikelets usually present at upper nodes of the racemes, 
sometimes at lower, neuter, usually much reduced, pedicels distinctly 


developed, like the joints conspicuously villous; lower glume 
DrCOMUAEE odd) Sasina rade ved ni saniaaeatadsk del tesa tas seh esk vad 2. A. lancifolius 


3. Pedicelled spikelets male; anthers about as long as the spikelet 
bsschacundnuntied suave atu Voter numa cy ca aMen Mas page anaes aucun dete 3. A. serrulatus 


Pedicelled spikelets quite suppressed ; pedicels present ; anthers 
BUNA EG es ined onary ee aoah route teouw uae Meena ne ae nanan 4. A. nudus 


1. Arthraxon hispidus (Thunb.) Makino 


Arthraxon hispidus (Thunb.) Makino in Bot. Mag. Tokyo 26: 214 (1942). 


Arthraxon ciliaris Beauv., Agrost. 3 (1812). 
Phalaris hispida Thunb., Fi. Jap. 14 (1784). 
Digitaria hispida (Thunb.) Spreng., Syst. Veg. 1 : 271 (1825). 


Annual. Culms densely tufted, creeping and rambling over the 
ground, finally ascending, leafy to the panicle. Leaf-blades ovate or 
lanceolate, acute or acuminate, sparsely hairy on both surfaces with 
tubercle-based hairs, distantly ciliate on the rounded margins at the 
base ; sheaths hairy on the back with tubercle-based hairs, smooth, 
ciliate on one margin, rather loose or inflated ; ligules ciliate, memb- 
fanous, lacerate, 1 mm. long. Panicle emerging from the sheath of the 
uppermost leaf which is furnished with a rudimentary blade ; peduncle 
glabrous below the racemes. Racemes many, 2.5-3 cm. long ; pedicels 
completely suppressed ; joints of the rachis 2/3 the length of the spikelets. 
Spikelets solitary, about 3 mm. long, ‘dimidiate-lanceolate. Lower glume 
3mm. long, convex on the back, tip entire, 7- to 10-nerved, nerves 
scabrid or echinate especially above the middle. Upper glume keeled, 
acute or acuminate, scabrid towards the top. Lower floret barren ; lemma 
usually absent. Upper floret bisexual ; lemma 2 mm. long, awned from 
the base, awn up to 9 mm. long. Anthers purple, 0.75 mm. long. 

Abbottabad, R, R, Stewart ; Murree Hills, Shaukat Ali ; Poonch, 


R. R. Stewart. 


8&8 ARTHRAXON 


2. Arthraxon lancifolius (Trin.) Hochst. 


Arthraxon lancifolius (Trin.) Hochst. in Flora 39 : 188 (1856). 
Arthraxon microphyllus Hochst, |. c. ; Hook. f., Flor. Brit. Ind. 7: 147 (1896). 
Batratherum molle Nees & Arn. in Edinb. New Phil. Jour. 18: 181 (1835). 


Annual. Culms sub-decumbent at the base, then ascending, terete, 
puberulous below the panicle ; upper branches very slender. Leaf-blades 
lanceolate with a cordate, amp- 
lexicaul base, slightly acumi- 
nate, 1.5-3 cm. long, 6-9 mm. 
broad, softly hairy, margins 
with tubercle-based cilia ; 
sheaths terete,shorter than the 
internodes ; ligules 1.2 mm. 
long, truncate, membranous, 
ciliate. Panicle with a long 
peduncle ; racemes 2-10, 
densely spicuiate, 7-14 mm. 
long ; joints 1.3-1.7 mm. long, 
filiform, ciliate on both sides, 
1/2 as long as the spikelets. 
Sessile spikelets 2.5-3) mm. 
long, linear-lanceolate, com- 
pressed laterally. Lower glume 
lanceolate or linear-oblong, 
narrowed towards the base, Fig. Sake iae 
very acute, margins not inflex- 
ed, tip 2-toothed or 2-aristate, 

5- to 7-nerved, nerves 

scaberulous above the middle. Upper glume lanceolate, 1-nerved, awned ; 
awn 2 mm. long, scabrid. Lower floret; lemma 1-1.75 mm. long, lanceo- 
late, acute, glabrous. Upper floret ; lemma linear-oblong, obtusely 
2-toothed, 2-nerved, awned ; awn geniculate, twisted, slender, column 3 
mm. long, bristle 6 mm. long. Anthers 0.4 mm. long. Pedicelled spikelets 
2mm. long, scabrid along the nerves, ovate-lanceolate ; pedicel 1 mm. 
long, like joints conspicuously ciliate. 





Murree Hills, 2000-8000 ft. ; Poonch ; Gilgit, Chalt to. Nomal, 
Skardu. A very common monsoon annual. 
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3. Arthraxon serrulatus (Link) Hochst. 


Arthraxon serrulatus (Link) Hochst in Flora 39: 188 (1856). 

Andropogon serrulatus Link, Hort. Berol. 241 (1809). 

Arthraxon lanceolatus (Roxb.) Hochst, |. c.; Hook. f., Flor. Brit. Ind. 7: 143 (1896) p.p. 
Andropogon lanceolatus Roxb., Fl. Ind. 1 : 257 (1832). 

Perennial ; rhizome at the time of flowering with densely tomentose 
innovation buds. Culms slender, decumbent, rooting at the lower nodes, 
up to 80cm. high. Leaf-blades ovate-lanceolate to linear-lanceolate, up 
to9cm. long, 5-15 mm. broad, margins spinulose, base cordate, amp- 
lexicaul ; ligules 3.5 mm. long, decurrent into the sheaths, membranous, 





Fig. 5y.—Arthraxon serrulatus. 
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glabrous or ciliate. Racemes few to many, 1.5-5 cm. long ;. rachis 
sparsely hairy ; joints about 1/2 as long as the spikelets, margins ciliate. 
Sessile spikelets linear-lanceolate, 6-7 mm. long; callus shortly puberu- 
lous. Lower glume coriaceous-chartaceous, acute, with the apex entire or 
minutely 2-toothed, 5- to 7-nerved, dorsally rounded, glabrous or muri- 
culate. Upper glume lanceolate, acuminate or mucronulate, 3-nerved, 
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glabrous. Lower floret ; lemma linear-oblong, acute, glabrous. Upper 
floret ; lemma hyaline, awned from the base; awn 2.6 cm. long or 
less. Pedicelled spikelets linear-lanceolate, keels hispidulous ; stamens 3 ; 
anthers 2.5-3 mm. long. 

Deoli, Siran Range, Hazara, Inayat ; Malkandi, Kagan, J. F. Duthie ; 
Choa Saidan Shah, Salt Range, I[ftikhar ; Poonch, k. k. Stewart ; Kagan 
Valley, M. Zahur; Chitral; Swat. Very common during monsoon 
from 2000-10,000 ft. 

4. Arthraxon noudus Hochst. 
Arthraxon nudus Hochst. in Flora 24: 188 (1856). 
Arthraxon ciliaris Beauv., Agrost. 111 (1812) p.p.; Hook. f., Fl. Brit. Ind. 7 : 145 (1896). 

Annual. Culms arising from a prostrate, widely rambling and rooting 
base, up to 60 cm. high; nodes smooth and glabrous. Leaf-blades ovate- 
acuminate, base cordate amplexicaul, smooth above, scabrid below, mar- 
gins with long, tubercle- based hairs, 3-8 cm. long, 5-20 mm. broad; sheaths 
terete, smooth, hirsute with tubercle-based hairs, margins ciliate ; /igules 
2mm. long, membranous, decurrent into the sheaths. Racemes many, 
shortly exserted or spathaceously sheathed. Spikelets linear-lanceolate in 
profile, 3mm. long ; callus naked ; joints of the racemes and pedicels 
glabrous. Lower glume lanceolate, 7- to 10-nerved, without muriculations 
except on the outer nerves. Upper glu:ne papyraceous, membranous, 
compressed, scabrid on the upper 1/3 of the keel, 3-nerved. Lower floret ; 
lemma lanceolate, hyaline, 2mm. long. Upper floret ; lemma 2 mm. long, 
lanceolate, hyaline, glabrous, awned from near the base ; awn 8 mm, long. 
‘Stamens 3; anthers minute. Pedicelled spikzlets quite suppressed ; 
pedicels present, 1.5 mm. long. 

Swat ; Chitral. 

9. Capillipedium Stapf 

Annual or perennial grasses with simple or branched slender culms 
and bearded nodes. Leaf-blades with a rather conspicuous midrib. 
Panicle delicate, loose, formed of 1-2 jointed racemes at the ends of 
capillary branches. Spikelets 2-nate or 3-nate, one sessile the other pedi- 
celled ; joints and pedicels longitudinally grooved and hyaline in the 
grooves. Sessile spikelets dorsally gompressed, awned. Glumes equal, 
membranous to subherbaceous ; lower 2-keeled with narrow inflexed 
margins ; upper boat-shaped, 3-nerved, keeled, grooved on both sides 
of the obtuse keel. Lower lemma hyaline, nerveless. Upper lemma 
reduced toa hyaline, linear stipe, passing upwards into a slender awn. 


Pedicelled spikelets awnless, the upper floret male or neuter ; lemma, 
if present nerveless, hyaline. 
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KEY TO THE SPECIES 


Lower glume of the sessile spikelet dorsally channelled; base of the blade 
hardly narrowed ; spikelets obtuse-oblong............. 1. C. parviflorum 


Lower glume of the sessile spikelets flat ; leaf-bases much narrowed and 
gradually tapering ; spikelets lanceolate...................0... 2. C. assumile 


1. Capillipedium parviflorum (R. Br.) Stapf 
Capillipedium parviflorum (R. Br.) Stapf in Prain, Flor. Trop. Afr. 9 : 169 
(1917). 
Holcus parviflorus R. Br., Prodr. 199 (1810). 
Andropogon micranthus Kunth, Rev. Gram. 1 : 165 (1829) ; Hook. f., Flor. Brit. Ind.7: 178 


(1896)- 

Perennial; innovation shoots extravaginal, cataphylls more 
or less hairy, at length glabrescent. Culms tufted, 1 m. high, erect or 
shortly ascending at the base, simple or sparingly branched, terete. Leaf- 
blades linear, base contracted, apex acuminate, 30cm. x 2.5 mm., glabrous or 
pubescent, sometimes even hirsute, margins scabrid. Panicle oblong, 
10-25 x 2.5-6 cm., erect, more or less decompound ; primary branches 
subverticillate, often 4-7 or more from the lowest nodes, unequal, and 
divided from lower down and up to the 3rd degree, glabrous or hairy at the 
point of insertion, minutely puberulous all along, ultimate branches 12-20 
mm. long, shortly ciliate or sometimes glabrous. Sessile sptkelets oblong, 
2.8-5 mm. long. Lower glume minutely truncate, very shallowly concave 
along the middle on the back, 6-nerved, scabrid all over, ciliate upwards 
on the keels. Upper glume scaberulous upwards on the keel. Lower lemma 
2-2.5 mm. long. Upper lemma reduced to a hyaline linear stipe, 
passing upwards into a slender awn ; awn incl. stipe 1.25-1.9 mm. long, 
fine. Anthers 1.6-1.8 mm. long. Pedicelled’ spikelets usually male, very 
similar to the sessile or somewhat smaller, narrow. Lower glume acute, 
7-nerved, keels ciliolate upwards. ; Upper floret suppressed. 


Kagan Valley: Shogran, Naran; Hazara, Dadar; Swat State: Kalam, 
Bahrain; Murree Hills; Poonch. Common in wet soil from 3000 to 7000 ft. 


2. Capillipedium assimile (Steud.) A. Camus 
Capillipedium asstmile (Steud.) A. Camus, Fl. Gen. de_ I’Indo-Chine 
7: 314 (1922). 
Andropogon assimilis Steud., Syn. Pl. Glum. 397 (1854) ; Hook. f., Flor. Brit.Ind. 7: 179 
(1896). 
Chrysopogon glaucopsis Steud., Syn. Pl. Glum. 397 (1854). 
Perennial. Culms up to 3.5 m. high, decumbent and rooting at the 
base, branched ; nodes pubescent. Leaf-blades lanceolate-linear, narrowed 
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to the base, 6-15 cm. x 3-6 mm., glabrous or hispidulous, often scaberulous, 
margins spinous toothed ; sheaths somewhat compressed, shortly bearded 
inthe mouth ; ltgules short, truncate, ciliolate or hairy. Panicle up to 
12 cm. long, ovate-oblong ; common axis slender ; the primary branches 
solitary rarely opposite and divided up to the 3rd degree, branches and 
branchlets bearded in the axils, naked at the base, ultimate branches 7-10 
mm. long, margins ciliate or glabrescent. Sessile spikelets linear-oblong, 
2-3 mm. long. Lowerglume dorsally compressed, margins narrowly inflexed, 
2-keeled, very narrowly truncate at the top, somewhat depressed on the 
back, keels with stiff cilia, delicately 2- to 5-nerved; callus shortly bearded. 
Upper glume broadly lanceolate, 2-3 mm. long, ciliolate at the apex, acute 
or mucronate, sub-depressed towards the obtuse keel, margins glabrous, 
3-nerved. Lower lemma barren, 0.75-1.25 mm. long, hyaline, ovate, obtuse, 
nerveless, glabrous. Upper lemma bisexual, as long as the lower, narrow, 
glabrous; awn 6-12 mm. long, slender. Pedicelled spikelets male or neuter, 
3.5-4 mm. long, linear-lanceolate. Lower glume similar in shape, acute, 
keel ciliolate, the remainder glabrous, 7-nerved. Upper glume as long as 
the spikelet, acute, 3- to 5-nerved, ciliolate. Lower Jemma oblong, obtuse, 
nerveless, glabrous. Upper lemma suppressed. 


Siran Range, Hazara, Inayat ; Jhelum Valley Road, Levinge; Nawal 
Nadi, Poonch, R. R. Stewart. 


10. Sorghum Pers. 


Annual or perennial grasses with flat leaves, convolute in the bud. 
Panicle loose or contracted, erect or nodding with whorled or scattered 
branches. Spikelets 2-nate, one sessile the other pedicelled; 2-flowered, 
the upper floret bisexual in the sessile, male or neuter in the pedicelled 
spikelets, the lower reduced to an empty lemma. Sessile spikelets ; glumes 
equal, coriaceous, often shining, margins narrowly inflexed above involute 
below. Lower lemma hyaline, 2-nerved ; upper 2-toothed, rarely entire, 
awned from the sinus, 1- to 13-nerved ; palea hyaline, often minute or 
absent. Pedicelled spikelets ; lower floret much narrower than that of the 
sessile, the upper male or neuter or almost suppressed. Glumes membran- 
ous, 1- to 2-nerved, awnless. 


KEY TO THE SPECIES 


Mee, WGA eI eae vcs. geaceciyuseeatsvadnicu heat See NATE Aa 1. S. vulgare 
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Annual; spikelets 5.5-7 mm. long..............:.....:-..2+ S. pugtonifolium 
Spikelets 4-5 mm, long.......ccceeeeeceeeceece sees cee aee nent tees eeeees area ne eneaes 3 


3. Primary branches of the panicle undivided, up to 10 cm. long ; sessile 
spikelet very dark brown or black...........scceceeneneeeseeees 3. S. nitidum 


Primary branches of the panicle branched, up to 20 cm. long; sessile 


spikelets green or purple ............c:cccsseeeeecen eee eee neeeees 4. S. halepense 


1. Sorghum vulgare Pers. 


Sorghum vulgare Pers., Syn. 1: 101 (1805). 


Andropogon sorghum (Linn.) Brot., Fl. Lus. 1: 88 (1804) ; Hook. f., Fl. Brit. Ind. 7; 
183 (1896). 


Holcus sorghum Linn., Sp. Pl. 1047 (1753). 


Annual or perennial. Culms robust, up to 3 m. tall, unbranched, 
erect, about 1 cm. in diameter, solid, glabrous. Leaf-blades about 7 cm. 
broad, smooth, margins scabrid ; sheaths glabrous ; ligules “membranous, 
ciliate, about 2mm. long, hairy on the back. Panicle decompound, 
thyrsiform, up to 50 cm. long, erect or nodding, dense or loose, the bran- 
ches and branchlets in crowded whorls, not jointed. Sessile spikelets 
oblong, ovoid, obovate, subglobose, etc. G/umes glabrous or hairy, straw 
yellow or dark brown. Fertile lemma muticous or aristate. Caryopsis very 


variable as to colour and size. Pedicelled spikelets male or neuter, linear- 
lanceolate, with pedicels very short. 


Cultivated throughout the area as a fodder crop. Jowar or Chari. 


2, Sorghum pugionifolium Snowden 
Sorghum pugionifolium Snowden, Jour. Linn. Soc. Bot. 55: 240 (1955). 


A loosely tufted annual. Culms up to 60 cm. tall, 1-2 mm. thick, 
slender, usually unbranched. Leaf-blades narrow, dagger-shaped, long- 
acuminate, up to 10 cm. long, 9 mm. broad, glabrous; uppermost sheaths 
usually clasping the stem and 3-5 times as long as the blades, somewhat 
pubescent near the nodes and the junction with the blades ; ligules mem- 
branous, subdeltoid, 2-3 mm. long, hairy at the base. Panicle narrow, 
oblong, up to 12 cm. long, 2 cm. wide, long exserted from the uppermost 
leaf-sheaths ; axis slender, terete, finally striate, branches 1- to 3-nate, 
slender, 1-7 cm. long ; internodes and pedicels slender, similar, 2.5-4 mm. 





Fig. 62.—Sorghum vulgare. Two views of the sessile and pedicelled spikelets. 
i 





Fig. 63.—Sorghum pugionifolium. Fig. 64.—Sorghum halepense, 
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long, ciliate with whitish hairs 0.5-1 mm. long. Sessile spikelets oblong- 
lanceolate, acuminate, 5.6-6.5 mm. long, 1.5-2 mm. broad, awned, \SParse- 
ly whitish or fulvously hairy, at length glabrescent except along the sides : 
callus shortly bearded. Lower glume 12- to 13-nerved (5-6 evident near 
the tip), 2-keeled from near the middle, keels spinulosely ciliolate. Upper 
glume 7-nerved, slightly“scabrid on the keel in upper third. Lower lemma 
elliptic-lanceolate, 5.5 mm. long, finely 2-nerved. Upper lemma elliptic- 
ovate, 3.5-4 mm. long, faintly 1- to 3-nerved, 2-lobed with an awn 12-14 
mm. long. Anthers 3.5 mm. long. Pedicelled spikelets usually male, 
linear-lanceolate to subulate, 6-7 mm. long; lower glume 9- to 12-nerved; 
anthers 3-3.5 mm. long. 


Quetta, Asghar Ali. 


3. Sorghum nitidum (Vah]) Pers. 


Sorghum nitidum (Vahl) Pers., Syn. Pl. 1 : 101 (1805). 
Holcus nitidus Vahl, Symb. 2: 102 (1791). | 
Andropogon nitidus Kunth, Rev. Gram. 1: 166 (1829). . 


Andropogon serratus Thunb., Fl. Jap. 41 (1784). 
Chrysopogon fuscus Trin. ex Steud., Nom. ed. 2: 360 (1840). 


A tufted erect grass up to 2.5 m. high. Culms densely villous at the 
nodes. Leaf-blades up to 60 cm. long, 1 cm. broad, glabrous or sparsely 
hairy ; sheaths terete below, subkeeled above, glabrous or more or less hairy 
with a silky-villous mouth ; ligu/es membranous, 1-1.5 mm. long, truncate. 
Panicle oblong ; lower branches distantly whorled, upper alternate; primary 


branches undivided, up to 10 cm. long, flexuous, delicately scabrid, naked 
below. Recemes at the ends of the branches few-spiculate. Spikelets 
2-nate, the pedicelled often represented by the pedicel only or a rudimen- 
tary spikelet ; joints and pedicels ciliate on the margins, 2/3 the length of 
the sessile spikelet ; callus densely hairy. Sessile spikelets broadly oblong, 
elliptic, acute, 4 mm. long, callus rounded. Lower glume brown, hairy and 
hispid on the keels, 5- to 7-nerved, very dark brown or black, polished 
acuminate ; hispid at the top ; margins hyaline, ciliate. Lower lemma barren, 
3.5 mm. long, hyaline, margins inflexed, clasping the base of the upper 
floret, 2-keeled, ciliate. Upper lemma ovate, 2mm. long, hyaline, ciliate 


on the margins, shorly awned or not. 
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Below Murree, Bhatti, Levinge; Siran Range, Hazara, Imayat; Garhi 
Habibullah, Trotter ; Baluchistan, Nasir. Common from 3000 to 6000 ft. 


4. Sorghum halepense (Linn.) Pers. 


Sorghum halepense (Linn.) Pers., Syn. 1: 101 (1805). 


Holcus halepense Linn., Sp. Pl}. 1047 (1753). 


Andropogon halepense (Linn.) Brot., Fl. Lusit. 1: 89 (1804); Hook. f., Flor. Brit. Ind. 
7: 182 (1896). : 


A perennial grass. with a long creeping stoloniferous rootstock. 
Culms up to 2.5 m. high, erect, simple or sparingly branched, leafy ; nodes 
finely silky-villous. Leaf blades broadly linear-lanceolate, setaceously 
acuminate, base sub-amplexicaul, glabrous, smooth, margins  scabridly 
serrulate ; sheaths somewhat loose, glabrous, smooth; ltgules short, 
membranous, erose, strigose behind. Panicle 15-30 cm. long; branches 
1- to 3-nate, distant, suberect, often scaberulous on one of the angles, 
villous at the axils, naked for half their length, ultimate branches 10-25 
mm. long; joints and pedicels nearly as long asthe spikelets. Sessile 
spikelets ovate-lanceolate or elliptic, acute, 4-5 mm. long, dorsally 
compressed ; callus short, shortly bearded. Lower glume dorsally tlattened 
or convex, ovate-acute, more or less silky hairy, 5- to 12-nerved, 
margins inflexed. Upper glume as long as the lower, lanceolate, acum- 
inate, chartaceous, shining, 5- to 7-nerved. Lower lemma as long as 
the upper glume, broadly lanceolate, hyaline, obtuse, ciliate, margins 
inflexed. Upper lemma 2.5-3 mm. long, obtuse, ciliate, 2-lobed, awned 
awn up to 12 mm. long, sometimes reduced to a bristle or suppressed. 
Pedicelled spikelets as long as the sessile, but narrower and awnless. 
Lower glume herbaceous, narrow-lanceolate, 7-nerved, dorsally grooved, 
keels hispid. Upper glume cymbiform, lanceolate, acuminate, 3- to 
5-nerved. Lower lemma 2-keeled, glabrous, sparsely ciliate. Upper lemma 
suppressed. 

Rawalpindi ; Peshawar ; Lahore ; Hyderabad; Sargodha; Multan; etc. 


, 


Common during the summer in jowar and maize fields. Vern. Baru. 


11. Vetiveria Thours. 


Perennial, glabrous grasses with short rhizomes. Culms stout, 
more or less compressed below. Panigle long, erect, of many whorls 
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of slender, simple or rarely compound racemes. Spikelets paired, one 
sessile the other pedicelled, heterogamous. Spikelets 2-flowered, the 
‘lower reduced to an empty lemma, upper bisexual in the sessile, 
male in the pedicelled one. Sessile spikelets slightly compressed later- 
ally, awned or not. Glumes equal ; lower more or less coriaceous, 
rounded on the back, margins sub-inflexed, usually muticous ; upper 
boat-shaped, keeled upwards with broad, hyaline, ciliate margins, 
muticous or mucronate with a perfect or imperfect awn from the 
sinus. Palea minute, hyaline, nerveless. Pedicelled spikelets dorsally 
compressed ; glumes much thinner than those in the sessile spikelet. 


1. Vetiveria zizanioides (Linn.) Nash 


Vetiveria zizantoides (Linn.) Nash, Jour. Pharm. ser. 1, 13: 491 (1827). 
Phalaris zizanioides Linn., Mant. 2: 183 (1771). 
Andropogon muricatus Retz., Obs. fasc. 3: 43 (1783). 


Andropogon squarrosus Hook. f., Fl. Brit. Ind. 7: 186 (1896) non Linn. f. 


Perennial. Culms stout, up to 2m. high, arising from an aromatic 
rhizome, usually sheathed all along. Leaf-blades linear, acute, up to 
20 cm. long, 20 mm. broad, erect, rigid, firm, usually glabrous rarely 
hairy; sheaths compressed, lower sharply keeled, imbricate, very smooth ; 
ligule reduced to a scarious rim. Panicle oblong, over 30 cm. long, 
usually contracted ; axis 6-10-noded, branches in whorls of 10-20, 
oblique to suberect, filiform, slightly scaberulous. Racemes 6.5 cm. 
long, slender, joints as long as or slightly longer than the sessile 
spikelet ; pedicels similar but shorter. Sessile spikelets linear-lanceolate, 
acute or subacute, 4-4.5 mm. long, yellowish ; callus obtuse, less than 
1 mm. long, glabrous. Glumes acute, coriaceous ; lower muriculate all 
over the base, 5-nerved, lateral nerves close, very firm; upper glume 
spinulosely muricate on the keel. Lower lemmaas long as the glumes, 
acute, retrorsely ciliate. Upper lemma up to 3 mm. long, narrow, 
oblong-lanceolate, mucronulate, eciliate. Anthers 2-3 
Pedicelled spikelets sparingly aculeolate or almost 
the upper floret entire, acute. 


mm. long. 
smooth ; lemma of 


Lahore ; Gujranwala; Rawalpindi; Sialkot. Khaskhas grass is a 
plant of wet places in the plains. 
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Fig. 64.—Vetiveria stganioides 
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12. Chrysopogon Trin. 


Perennial grasses with narrow leaf-blades. Inflorescence a terminal 
panicle of whorls of simple or basally divided filiform branches, rarely 
the branches 2-nate or solitary. Spikelets in threes at the ends of 
branches, one sessile the other pedicelled, the two kinds falling entire 
from the thickened, nearly always bearded, oblique tips of the peduncles. 
Sessile spikelets laterally compressed, awned, 2-flowered ; lower floret 
reduced to an empty lemma, upper bisexual. Glumes subequal ; lower 
coriaceous or chartaceous, involute with a rounded back, or complicate 
and keeled upwards. Upper glume boat-shaped, more or less keeled. 
Lemmas hyaline ; lower 2-nerved ; upper linear, entire or 2-dentate, 
with a perfect awn from the sinus.  Pedicelled spikelets dorsally 
compressed, awnless or aristate; lower floret reduced to an empty 
lemma ; upper male or neuter. 


KEY TO THE SPECIES 


1. Pedicels of the pedicelled spikelets smooth, half as long as_ the 


sessile ‘spikelets or lOM SOE 5. si.cnp255 05sec anda ws eecebaatog ed edeeoeavenes 2 
Pedicels of the pedicelled spikelets hairy, not half as long as the 
sessile spikelets...............cccececee eee ene eee ees Fett pe Neath tek 

2. Callus about 3 mm. long, hairs rusty brown; awn 2.5-3.8 cm. 
TOG, BEOWE: padovsrst asnsils hee vics iacetgaeenee casera anes ae 1. C. gryllus 
Callus about 1 mm. long; hairs pale yellow; awn 1.2-1.8 cm. 
long, -SIeHer cc cvacsersaiseeeteria tees Sercaitieues 2. C. echinulatus 

3. Lower sheaths compressed ; pedicels of the pedicelled spikelets 
densely ciliate on both margins...............00.0..0... 3. C. montanus 


Lower sheaths terete ; pedicels silky-villous from base to apex...... 
stance atebesrutlinancus vel tedeu sua cut Mia teu a daeti ede Met ase 4. C. auchert 


1. Chrysopogon gryllus (Linn.) Trin. 


Chrysopogon gryllus (Linn.) Trin., Fund. Agrost. 188 (1820). 
Andropogon gryllus Linn., Cent. Pl. 2: 33 (1756); Hook. f., Flor. Brit. Ind. 

7: 187 (1896). 

A perennial, densely caespitose grass; innovations extra- and 
intravaginal. Culms erect, simple, up to 1.6 m. high, terete or 
compressed, scaberulous or glabrous. Leaf-blades 12-38 cm. long, 
4-8 mm. broad, linear, acute, glabrous or hirsute ; sheaths of innova- 
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tions compressed, dilated at the base, often with appressed hairs; of 
culms slightly compressed, keeled above, smooth or scaberulous, 
glabrous or hairy; ligule a narrow ciliate membranous ring. Panicle 
7.5-20 cm. long, branches whorled, 5-8 cm. long, usually many, 
densely bearded ; main axis angular, scabrid on the angles, axils bearded 
or glabrous. Sessile spikelets linear; callus straight acute, about 3 mm. 
long. Lower glume coriaceous, shining, smooth or scaberulous ; margins 
broadly inflexed, 7 mm. long. Upper glume 7.25 mm. long, charta- 
ceous, lanceolate, hyaline, margins ciliate; awn 2.5-3.8 cm. long. 
Lower floret ; lemma 5-6 mm. long, obtuse, nerveless, margins ciliate. 
Upper floret bisexual ; lemma as long as the lower lemma, minutely 
2-toothed, 1-nerved, glabrous or ciliate; awn up to 3.5 cm. _ long. 
Anthers 4mm, long. Pedicelled spikelets slightly longer than the 
sessile, linear-lanceolate ; pedicels glabrous. Lower glume acuminate or 
aristulate, 5- to 9-nerved, keel ciliate above. Upper glume lanceolate- 
acuminate, ciliate. Lower lemma equal to the upper lemma, 6-8 mm. 


long ; palea as long. 


Government College Botanic Garden, Lahore. Cultivated. 


2. Chrysopogon echinulatus (Steud.) Bor 


Chrysopogon echinulatus (Steud.) Bor comb. nov. 


Andropogon echinulatus Steud., Syn. Gram. 395 (1885). 


Andropogon gryllus L. ssp. echinulatus Hack., Monog. Androp. 550 (1889); Hook. 
f., Flor. Brit. Ind. 7: 188 (1896). 

to 2 m. tall. Culms erect, 

Leaf blades linear, 

tubercle-based 


A densely tufted perennial, up 
simple, glabrous, 3- to 5-noded; nodes glabrous. 
acute; 15-25 cm. long, 4-8 mm. wide, hirsute with 
hairs ; sheaths shorter than the internodes, keeled above, pubescent, 
especially along the margins; ligule a hairy rim. Panicle 7.5-20 cm. 
long, peduncle long exserted, smooth or finely scaberulous ; axis scabrid, 
glabrous at the nodes ; branches usually many in a whorl, sometimes 
solitary, 1- 3.5 cm. long, spreading, at length erect ; racemes reduced 


to a single sessile and 2 pedicelled spikelets. Sessile spikelets linear, 


laterally compressed, 7 mm. long; callus straight, acute, 1 mm. long, 


densely bearded with white hairs. Lower glume coriaceous, shining, 
scabrid or echinate along the keels, margins broadly inflexed, 2-toothed 
at the apex, 5-nerved. Upper glume chartaceous, lanceolate, scaberulous 
along the keels, aristulate, arista up to 2.5 mm. long. Lower lemma 
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linear--oblong, obtuse, nerveless. Upper lemma linear, minutely 2-toothed, 
awned; awn 12-18 
mm. long; bristle 9 
mm. long. Anthers 
yellow, 3 mm. long. 
Pedicelled spikelets 
male, 8-10 mm. long, 
terete, lanceolate, 
aristulate ; pedicel 
glabrous, scaberulous, 
3.5mm. long. Lower 
glume slightly inflexed, 
tightly enclosing the 
upper glume, 5-nerved, 
keels scaberulous. 
Upper glume strongly 
inflexed, lanceolate, 
acuminate. Lemmas 





narrow, ciliate, hyaline, 
Anthers 3.5 mm. long. 

Throughout the 
hills from 6- 10,000 
ft. Hazara; Murree 
Hills; Swat State, 
Kagan Valley ; Gilgit, etc. 





3. Chrysopogon montanus Trin. 


Chrysopogon montanus Trin. in Spreng. 
Nue. entdeck, 2 : 93 (1920-22). 


Chrysopogon serrulatus Trin. in Mem. Acad. 
Petersb. ser. iv, 2: 318 (1833). 


Chrysopogon monticola Schult., Mant. 3: 665 
(1884) ; Hook. f., Flor. Brit. Ind, 7 : 192 
(1896). 


Perennial. Culms densely tufted, 
up to 1.2 m. high, erect, simple or 
branched, leafy chiefly at the base ; A \ 3 


nodes glabrous. Leaf-blades 5-45 cm.x 


Fig. 65, —Chrysopogon, echinulatus 
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3-6 mm., linear, acute, glabrous, smooth or scaberulous ; upper sheaths 
terete, the lower compressed ; ligule very short, membranous, ciliate. 
Panicle 5-12.5cm. long, ovate or oblong ; 
common axis slender, smooth or scaberu- 
lous ; branches whorled, 2.5-5 cm. long, 
spreading, at length erect ; racemes reduced 
to a single sessile and two pedicelled 
spikelets. Sessile spikelets 4.5-6 mm. long ; 
callus 0.8 mm. long, bearded on one side 
with rufous hairs. Lower glume 4-5 mm. 
long, linear, complicate, 2-toothed at the 
apex, chartaceous, 4-nerved, more or less 
scaberulous. Upper glume 4.5-6 mm. long, a 
ovate-lanceolate, concave, much broader ” 
than lower, ciliate on the keel with rufous 
hairs, very shortly toothed at the apex with 
broadly hyaline margins, 3 nerved, awned ; 
awn 17 mm. long, the bristle up to 12 mm. 
long. Lower lemma oblong, obtuse, ciliate. 
Upper lemma narrowly linear, hyaline, awn 
18cm. long. Pedicelled spikelets as long Fig. 66.—-Chrysopogon montanus 
as the sessile ; pedicels 2 mm. long, ciliate 

with rufous hairs, flattened. Lower glume lanceolate, acute or awned, 
7-nerved, scaberulous. Upper glume lanceolate, acuminate, acute or shortly 





awned. Lemmas smaller, oblong, hyaline, ciliate. 

Baluchistan, Stocks ; Qilla Abdullah ; Salt Range ; Jhelum ; Rawal- 
pindi ; Kagan Valley ; Swat State ; Dir, etc. Very common in the plains 
and the lower hills. Very variable in the size of the spikelets and may be 
a collective species. 


4. Chrysopogon aucheri (Boiss.) Stapf 


Chryso pogon aucheri (Boiss.) Stapf in Kew Bull. 211 (1907). 


Andropogon aucheri Boiss., Diagn. ser. 1, 5: 7 (1844); Hook. f., Flor. Brit. Ind. 7: 
195 (1896), 


Chrysopogon ciliolatus Nees ex Steud. var. aucheri Boiss., Fl. Orient. 5: 458 (1884). 


Perennial. Culms densely tufted, up to 50 cm. high, slender, erect or 
geniculately ascending, simple or branched ; nodes glabrous. Leaf-blades 
5-10 cm. long, 2.5-6 mm. broad, linear, acute or acuminate, pubescent, 
often ciliate near the base with bulbous-based hairs; sheaths usually glabrous, 
pale, with a few hairs at the mouth ; ligule a hairy ridge. Panicle 5-7.5 
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cm. long ; branches in whorls of 4-6, spreading then suberect ; racemes 
usually crowded, rarely 2-nate on a branch. Sessile spikelets 6-9 mm. long ; 


callus 1.5mm. long, villous all over with long 
silky hairs. Lower glume 5-8 mm. long, linear, 
setaceously 2-toothed at the tip, minutely 
ciliate on the margins, obscurely 5-nerved, 
chartaceous. Upper glume as long as the 
lower, oblong, obtuse, 1-nerved, with hyaline 
margins, the keel ciliate above the middle 
with long hairs, awned ; awn slender, 1-2.5 
cm. long, ciliate. Lower lemma linear, obtuse, 
hyaline. Upper lemma represented by the 
dilated base of the awn ; awn 2-2.5 cm. long, 
column 1 cm. long and bristle 1.5 cm. long, 
geniculate, twisted, ciliate below the middle. 
Pedicelled spikelets up to 10 mm. long, linear- 
lanceolate, acute ; pedicels less than 1/2 as 
long as the sessile spikelet,silky villous from 
base to apex. Lower glume lanceolate, acute, 
4mm. long, 7-nerved. Upper glume lanceo- 
late, acuminate, 3-nerved. Lower lemma 
hyaline, oblong, acute. Upper lemma lanceo- 
late, acute, 1-nerved, hyaline. 


Hindu Bagh, M. Nath; Bolan Pass, 
J.J. Norris ; Karachi, R.R. Stewart ; Gizri, 
Sabnis. Sind Plains to 6,000 ft. in Baluchistan. 


13. Dicanthium Willemet 


Perennial, very rarely annual grasses 
with simple or branched culms. Panicle of 
2-many, subdigitate or racemosely arranged 
Tacemes ; rachis jointed, disarticulating at 
maturity. Spikelets 2-nate, one sessile the 
other pedicelled, different as to sex excent the 
lowermost 1 or 2 pairs of each raceme which 
are homogamous, male or neuter. Sessile 
spikelets imbricate, 2-flowered, lower reduced 
to an empty lemma, upper bisexual, dorsally 
compressed, awned except the basal homogam- 
ous pair. Glumes equal, thinly chartaceous : 


pay er 





Fig. 67.—Chrysopogon aucheri 
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lower 2-keeled, with sharply inflexed margins ; upper boat-shaped, 
3-nerved, acute, keeled. Lemma of the lower floret hyaline, nerveless ; 
of the upper floret reduced to a hyaline, firm, linear stalk passing into 
a slender awn. Pedicelled spikelets 2-flowered, male, neuter or suppressed. 


1. Dicanthium annulatum (Forsk.) Stapf 


Dicanthtum annulatum (Forsk.) Stapf in Prain, Flor. Trop. Afr. 9: 178 
(1918). 


Andropogon annulatus Forsk., Fl. Aegypt.-Arab., 173 (1775) ; Hook. f., Flor. Brit. Ind. 
7: 196 (1896). 


Andropogon bladhii Retz., Obs. fase. 2: 27 (1781). 


Perennial. Culms upto 1 m. high, geniculate-ascending or erect, 
simple or branched, subcylindric with a prominent groove along one side ; 
nodes long hairy. Leaf-blades up to 25 cm. long, 4 mm. wide, glabrous 
and smooth on the lower surface, bearing scattered, tubercle-based hairs 
on the upper surface, margins scabrid ; sheaths rounded, glabrous ; ligule 
scarious, 2 mm. long, obtuse or truncate, glabrous. Panicle digitate with 
a short primary axis 6-15 mm. long, slightly hairy in the axils ; racemes 
solitary or geminate, 3-10, joints long-ciliate, as well as the callus of the 
spikelets. Sessile spikelets oblong, obtuse, 3-4 mm. long, the lower 1-3 
pairs Muticous, neuter or male. Lower glume 3.2 mm. long, slightly con- 
cave above, rounded or truncate at the apex, glabrous or more or less hairy 
on the back, 2-keeled, with keels scabrid and long-ciliate, 9-nerved, the 
lateral nerves not reaching the tip, the median nerve scabrid near the apex. 
Upper glume lanceolate, acute, keeled, glabrous or ciliate, 3-nerved. Lower 
lemma linear-oblong, obtuse, nerveless, glabrous, as long as or slightly 
shorter than the glumes. Upper lemma reduced to a hyaline, flattened base 
of the awn; awn twisted, geniculate, 1.6-2 cm. long, scabrid. Anthers 
about 1 mm. long. Pedicelled spikelets as long as the sessile, male or 
neuter ; pedicel half as long. Lower glume 7- to 1l-nerved, obtuse, the 
keels with tubercle-based hairs, scabrid near the tip. Upper glume narrow, 
3-nerved, dorsally compressed. Lower lemma 1-4 mm. long, ciliate. U pper 
lemma suppressed. 


Lahore ; Gujranwala ; Jhelum ; Rawalpindi ; Peshawar ; Kagan Valley; 
Swat State; Dir; Chitral; Quetta; Karachi; Hyderabad, etc. Very 
common from the Plains to 5,000 ft. 
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Fig. 68.—Dicanthium annulatum 
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14. Bothriochloa Ktze. 


Similar to Dicanthium but the sessile spikelets not closely imbricate, 
of all pairs hermaphrodite, awned and with the lower glume narrow. 


KEY TO THE SPECIES 


1. Primary axis elongated, much longer than the lowest raceme ; the 
lowest branches or at least the stronger sparingly divided, but not 


beyond the second degree.................:cecceeeeeeeeeeeaes 1. B. intermedia 
Primary axis short, much overtopped by the racemes...... ........00 seesee 2 
2. Sheaths terete ; lower glume pitted.............. cece cece ees 2. B. pertusa 


Sheaths compressed ; lower glume not pitted....3. B. pseudo-ischaemum 


1. Bothriochloa intermedia (R. Br.) A. Camus 


Bothriochloa intermedia (R. Br.) A. Camus in Ann. Soc. Linn. Lyons, 76 : 
164 (1931). 


Andropogon intermedius R. Br., Prodr. 1: 202 (1810); Hook. f., Flor. Brit. Ind. 7: 
175 (1896). 


Perennial. Culms tufted, erect or geniculate-ascending, 60-120 -cin. 
high, slightly flattened, glabrous, 5- to 7-noded, simple or sparingly 
branched ; nodes glabrous or the upper bearded. 
Leaf-blades linear, 15-45 cm. long, 3-8 mm. 
broad, glabrous or ciliate towards the base, 
margins scabrid; sheaths terete, smooth and 
glabrous ; ligules truncate, very short, membran- 
ous. Panicle thyrsiform or subcorymbose, 
narrowly oblong, 10-23 cm. long by 2.5-4 cm. 
broad, erect ; primary axis much longer than the 
lowest raceme, shortly bearded at the branch 
axils, otherwise glabrous and smooth ; branches 
whorled, up to 6 in a wharl, or semiverticillate, 
or 2-nate or solitary, straight, 2.5-7.5 cm. long, 
the longer divided from 1.6 cm. above the base, 
3- to 7-nerved, secondary branches simple. 
Racemes 1.25-3.75 cm. long, conspicuously 
white villous ; joints and pedicels 2-3 mm. 
long, ciliate, with a translucent centre. Sessile 
spikelets 3-3.5 mm. long; callus very short, Fig. 69.— 
bearded. Lower glume obtuse or truncate, Bothriochloa intermedia 


slightly concave on the back, chartaceous-mem- 
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branous, glabrous or hairy below the middle, keels rigidly ciliolate up- 
wards, intracarinal nerves 4-5, very fine, evanescent upwards with or 
without a pit in the middle. Upper glume oblong-lanceolate, acute, 
3-nerved, keel scabrid upwards, margins sparingly ciliate. Lower lemma 
oblong, obtuse, 2.5 mm. long, hyaline, nerveless. Upper lemma represented 
by the hyaline, slightly flattened base of the awn ; awn up to 15 mm. long; 
palea absent. Pedicelled spikelets neuter, mostly reduced to the glumes, 
narrowly linear-oblong to lanceolate, 2.5-2.75 mm. long, narrower than 
the sessile ; pedicel 2.5 mm. long, with a translucent centre, usually ciliate. 
Lower glume rigidly and minutely cilialate, 5- to 9-nerved, often rolled and 
not pitted; upper glume hyaline, nerveless, often minute. 


Murree ; Kagan Valley : Naran ; Swat : Kulali; Abbottabad. Lowet 
hills to 7,000 ft. 


2. Bothriochloa pertusa (Linn.) A. Camus 


Bothrtochloa pertusa (Linn.) A. Camus in Ann. Soc. Linn. Lyons, 76: 
164 (1931). 


Holcus pertusus Linn., Mant. 2: 301 (1771) 


Andropogon pertusus (Linn.) W lld., Sp. Pl. 4: 922 (1805) ; Hook. f., Flor. Brit. Ind. 
7: 173 (1896). 


Amphilophis pertusus (Linn.) Stapf in Prain, Flor. Trop. Afr. 9: 175 (1917). 


Perennial. Culms erect or geniculate-ascending, glabrous, simple or 
rarely branched ; nodes glabrous. Leaf-blades linear, up to 15 cm. long, 
3-4 mm. wide, glabrous or more or less hairy, 
margins scabrid; sheaths of the innovation 
shoots compressed, more or less keeled ; those 
of the culms terete, glabrous, long-ciliate at 
the mouth; ligules short, membranous, 
truncate, ciliate. Panicle subdigitate, 5-7 cm. 
long; the primary axis 1-3 cm. long with hairy 
nodes, glabrous between the nodes. Racemes 
2-nate or solitary in superposed whorls, naked 
at their bases for 2-4 mm.; rachis simple, 
jointed, fragile, glabrous or villous between 
the nodes, 2-3cm. long; nodes long silky- 
villous, as well as the pedicels of the 
spikelets ; joints of the rachis grooved. Sessile 
spikelets oblong, 4 mm. long; callus short, 
bearded with the hairs exceeding the middle 
of the glumes. Lower glume slightly 2-toothed 





Fig. 70.—Bothriochloa pertusa. 
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at the apex, flattened on the back, 2-keeled, hairy below the middle, 
the keels scabrid or ciliate-scabrid towards the apex, with 5-7 
intracarinal nerves, pitted. Upper glume lanceolate, acute, 3-nerved, 
1-keeled, keels scabrid at the margins, more or less ciliate towards 
the apex. Lower lemma oblong, 2 mm. long, hyaline, nerveless, finely 
ciliolate at the apex. Upper lemma reduced to the base of the awn ; awn 
geniculate, twisted above the knee, 12-20 mm. long. Anthers 1.5 mm. 
long. Pedicelled spikelets like the sessils but narrower, muticous, male or 
neuter, usually linear ; pedicel exceeding the middle of the sessile spikelet. 
Lower glume acute, usually without a pit, 7- to 13-nerved, ciliate. Upper 
glume ovate-lanceolate, acute, 5-nerved, with incurved margins. Lower 
lemma linear-oblong, obtuse, hyaline, glabrous, usually more or less 
reduced ; upper lemma suppressed. 


Sangla Hill ; Lahore ; Swat: Kulali; Rawalpindi; Murree Hills ; 
Multan. Plains to 6,500 ft. 


3. Bothriochloa pseudo-ischaemum (Nees) Henr, 


Bothriochloa pseudo-ischaemum (Nees) Henr. in Blumea 3 : 457 (1940). 

Andropogon pseudo-ischaemum Nees ex Steud., Syn. Gram. 380 (1854). 

Bothriochloa ischaemum (Linn.) Mansfeld, Repert. Sp. Nov. 45: 231 (1938) et Henrard 
in Blumea 3: 457 (1940). 

Andropogon ischaemum Linn., Sp. Pl. 1047 (1753); Hook. f., Flor. Brit. Ind. 7: 171 
(1896) 

Amphilophis ischaemum (Linn.) Nash, N. Amer. FI. 17: 124 (1912). 


Perennial. Culms usually geniculate at the base, erect, up to 40 cm. 
high, 3- to 4-noded, simple rarely branched, rounded, glabrous ; nodes 
glabrous. Leaf-blades linear, up to 8 cm. long, 3 mm. wide, glabrous or 
with scattered hairs towards the apex, margins denticulate scabrid, bearing 
numerous tubercle-based hairs ; sheaths of the innovation shoots compress- 
ed, keeled, pubescent then glabrous, ciliate at the mouth, of the culms not 
much compressed ; ligules very short, ciliate-fimbriate. Panicle at first 
enclosed by the upper dilated sheath then soon long-exserted, with 2-8 
(rarely more) subdigitate recemes. Racemes 2-4 cm. long, 2-nate or soli- 
tary, naked at their bases for 2-4 mm.; rachis simple, jointed, glabrous 
or villous between the nodes, long silky-villous, as well as the pedicels 
of the spikelets. Sessile spikelets 5 mm. long, oblong-lanceolate, awned ; 
callus short, ciliate. Lower glume flattened on the back, 2-keeled, many- 
nerved, without any pit, covered by more or less appressed hairs below the 
middle, glabrous upwards except for a few hairs along the keels. 
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Upper glume narrower, 3-nerved. Lower Jemma hyaline, nerveless, glabrous, 
not much shorter than the glume. Upper lemma reduced to the stalk of an 
awn; awn geniculate, twisted, 15 mm. long ; palea absent or very short. 
Anthers 2 mm. long. Pedicelled spikelets linear-lanceolate, muticous, 
neuter ; pedicel 1/2 as long as the sessile spikelet. Lower glume many- 
nerved, striate ; lemmas suppressed. 


Murree Hills; Swat: Madian, R. R. Stewart; Astor, Gilgit, 
R. R. Stewart ; Kagan Valley, M. Zahur ; Quetta, Asghar Ali; Loralai 
town, Aslam; Abbottabad, R. R. Stewart ; Brimbret, Chitral, Rehman & 
Siddique. Very common from the foothills to 11,000 ft. 


15. Cymbopogon Spreng. 

Perennial, densely tufted and usually aromatic grasses with coarse 
leaves. Inflorescence an erect panicle varying from an almost simple 
receme of pedunculate raceme pairs to a fairly complicated panicle with 
branches rebranching up to the third and fourth degree ; axis straight, each 
internode enveloped in spathes with rudimentary blade, each ultimate branch 
bearing 2 small, few jointed racemes; raceme pairs supported by a 
spatheole ; racemes usually divaricate, one subsessile the other shortly 
pedicelled ; lowest pair of spikelets in the sessile raceme homogamous. 
Bisexual spikelet dorsally compressed, awned, 2-flowered, the lower 
reduced to a lemma, upper bisexual. Glumes equal or subequal, sub- 
chartaceous ; lower flat, slightly depressed or narrowly grooved on the 
back, 2-keeled ; upper boat-shaped, keeled upwards, 1-nerved. Lemmas 
ciliate or ciliolate ; lower hyaline, 2-nerved, upper 2-toothed, hyaline, 
nearly stipiform, awned. Pedicelled spikelet neither depressed nor 
grooved on the back. Glumes muticous, the lower chartaceous or sub- 
chartaceous, the upper membranous. Lemma of the lower floret present, 
hyaline, 2-nerved ; that of the upper represeneed by a naked male floret, 
rarely suppressed. 


KEY To THE SPECIES 


1. Panicle contracted, dense, joints and pedicels villous ; hairs concealing 
the sessile spikelets.....0......0.00cccece shan pela cighav cua te hannees bak 2 
Panicle rather loose, not conspicuously villous ; hairs not concealing 

thie: Sessile. spikelets is vsscccsiewnrdeucece i takcydaancavoutddnleteuvvaweiredwstins 4 


2. Lower glume of the sessile spikelets pubescent in the groove ; pedicel 
of the lowest pedicelled spikelet in the sessile raceme swollen, 


hard, shining or hairy ; basal sheaths woolly ; pedicelled spikelets 
hairy on the nerves... ce ceceseseeeceee cece 1. C. parkert 
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Lower glume of the sessile spikelets smooth and glabrous; pedicel 
of the lowest pedicelled spikelet not enlarged ; basal sheaths not 
woolly ; pedicelled spikelets glabrous...............ccccccccecececseueeseens 3 


3. Leaf-blades more or less filiform and flexuous ; sheaths widened and 
thickened below ; the old ones never curled......... 2. C. schoenanthus 


Leaf-blades flat ; basal sheaths when old slipping from the culm and 
becoming curled in a characteristic mannert............ 3. C. jwarancusa 


4. Lower glume of the sessile spikelet with a slot-like groove occupying 
MOS@OF Its length: omecseiad co cacererscesisswndtipeeiasteaee 4. C. stracheyt 


Lower glume either flat, convex, shallowly concave or with a deép 
narrow groove in the lower half..... ............. Mieke sc ahtiea agen bad ane 5 


5. Lower glume of the sessile spikelet with a narrow slit-like groove in 
the lower half; pedicel of the lowest pedicelled spikelet swollen ; 
pedicelled spikelet glabrous; leaves cordate and amrlexicul at 
PNG Da Seis ns cctzese eeepc ote oslopncddkaunecasine sours anes 5. C. martini 


Lower glume of the sessile spikelet flat, slightly convex, shallowly 
concave in the lower half ; pedicel of lowest pedicelled spikelet not 
swollen ; leaves linear to almost filiform.....................6. C. distans 


1. Cymbopogon parkeri Stapf 
Cymbopogon parkeri Stapf in Kew Bull. 10 (1929). 


Perennial. Culms erect, unbranched, terete, glabrous. Leaf-b!ades 
narrowly linear or filiform, up to 20cm. long, 3 mm. wide ; sheaths of 
the culms smooth, glabrous and tight, those at the base woolly below, 
glabrous above, long persistent ; /igules membranous, rotundate-truncate, 
1.5 mm. long. Panicle spatheate, narrow, up to 40 cm. long, 6- to 
7-noded ; spatheoles pale stramineous or reddish, glabrous ; peduncles 
1cm. long, glabrous, filiform. Racemes 2, divaricate, one of which is 
epinastically deflexed, up to 2.5 cm. long, silky hairy ; one sessile the 
other short peduncled ; the lowest joint of the sessile raceme with adjacent 
pedicel swollen, hard, dark coloured. Sessile spikelets linear-lanceolate, 
acuminate, 4.6mm. long; callus very short, slightly bearded. Lower 
glume chartaceous, more or less concave between the scabrid keels, deeply 
depressed and slightly villous towards the base, 2-toothed at the top. 
Upper glume boat-shaped, linear-lanceolate in profile view, mucronulate, 
1-nerved, scaberulous on the keels, margins hyaline, ciliate above, pilose 
on the back towards the base. Lower lemma hyaline, lanceolate-linear, 
ciliate, nerveless, 3-5 mm. long. Upper lemma 3-4.5 mm. long, cleft to 
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the middle, with hayline lobes ; awn 9-13 mm. long, geniculate ; column 
3-6 mm. long, twisted, bristle smooth. Anthers 2 mm. long. Pedicelled 
spikelets linear-lanceolate, 5.5-6.5 mm. long, glabrous, gaping at anthesis, 
Glumes hairy on the nerves, the lower 7- to 9-nerved between the keels, 
the upper 3-nerved. Lemma subulate-involute, nerveless, ciliate. Anthers 
3 mm. long. 


Quetta, Asghar Ali. 


2. Cymbopogon schoenanthus (Linn.) Spreng. 


Cymbopogon schoenanthus (Linn.) Spreng., Pug. 2 : 15 (1815). 
Andropogon shoenanthus Linn., Sp. Pl. 1046 (1753); Hook. f., Flor. Brit. Ind. 7: 204 
(1896). 


Andropogon Laniger Desf., Pl. Atl. 3 : 379 (1800); Boiss. Fl. Or. 5: 465. 


Perennial. Culms erect, terete, simple, smooth and glabrous. Leaf- 
blades filiform, wiry, flexuous, semiterete, rounded on the back, chanelled 
on the upper surface, up to 30 cm. long, 2 mm. wide ; sheaths of the culms 
smooth, glabrous, tight, those at the base loose, slipping from the culms, 
long-persistent ; /igu/es membranous, oblong-truncate, about 2.5 mm. 
long. Panicle narrow, up to 30 cm. long; axis smooth and glabrous ; 
peduncle shortly villous below the racemes ; racemes 1.5 cm. long, divari- 
cate, ultimately deflexed, white-villous ; joints of the racemes 2 mm. 
tong, compressed, long-ciliate on the angles, with hairs up to 
3.5 mm. long. Sessile spikelets elliptic-lanceolate, 4-5 mm. long ; 
callus short, bearded. Lower glume shallowly concave on _ the 
back, 2-keeled in the upper half, scabrid on the keels; dorsally 
smooth and glabrous. Upper glume boat-shaped, keeled in the upper 
half, rounded below, scabrid on the keels, 3-nerved, ciliate on the 
margins above. Lower lemma 4 mm. long, hyaline, oblong, acute. 
Upper lemma linear, hyaline, cleft into subulate lobes; awn 10 mm. 
long, column 3 mm. long. Anthers 1.5 mm. long. Pedicelled spikzlets 
narrowly Oblong, 4.5 mm. long. Lower glume 4.5 mm. long, 2-keeled 
in the upper half, with 4 intracarinal nerves. Upper glume 3-nerved, 
minutely puberulous on the dorsal surface or glabrous. Lemma reduced 
to a hyaline, 4 mm. long scale, ciliate on the margin in the upper half, 
wrapped rounded the 3 stamens. Anthers 1.5-3 mm. long. 


Kurrum Valley : Parachinar ; Gilgit ; Baltistan ; Chitral: Drosh ; 
Waziristan ; Torkhum, Barwand ; Hazara, Kagan ; Sind ; Bolan Pass. 
Very xerophytic and very common from the Plains to Gilgit and Baltistan 
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Fig. 72.—Cymbopogon jwarancusa 





Fig. 71.—Cymbopogon schoenanthus 
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3. Cymbopogon jwarancusa (Jones) Schult. 


Cymbopogon jwarancusa (Jones) Schult., Mant. 2 : 58 (1824). 
Andropogon jwarancusa Jones, Aciat. Res. 4: 109 (1795); Hook. f., Flor. Brit. Ind. 7: 

203 (1896). 

Andropogon arriani Edgew. in Jour. Linn. Soc. 6: 201 (1862). 

Perennial. Culms up to 120 cm. high, erect, terete, smooth and 
glabrous on both surfaces, margins scabrid ; sheath of the culms smooth 
and glabrous, tight, those at the base closely crowded, ultimately flattening 
out and becoming strongly curled; ligules membranous, chartaceous, 
2-3 mm. long. Panicle upto 25 cm. long, axis smooth and glabrous; 
peduncle shortly villous below the racemes ; racemes 1.4-2 cm. long, 
joints of the racemes 2.5 mm. long, ciliate with hairs up to 5 mm. long. 
Sessile spikelets linear or narrowly elliptic, 5 mm. long. Lower glume 
shallowly concave on the back, 2-keeled in the upper half, 4-nerved, 
2-fid at the apex, shortly ciliate on the keels, otherwise smooth and 
glabrous. Upper glune boat-shaped, 4.5 mm. long, compressed and 
keeled in the upper half, rounded below, smooth and glabrous on the 
dorsal surface, scabrid on the keels, 3-nerved, the midnerve produced 
into a very short awn. Lower Jemna 4 mm. long, hyaline, 2-nerved, 
ciliate on the margins. Upper lemma 3 mm. long, hyaline, cleft to the 
middle into two narrow ciliate lobes ; awn 10 mm. long, hardly differenti- 
ated into column and bristle. Anthers 2 mm. long. Pedicelled sp‘kelets 
5.5 mm. long, oblong-elliptic. Lower glume dorsally convex, 2-keeled 
with 9 intracarinal nerves, smooth and glabrous except the scabrid keels. 
Upper glume shallowly boat-shaped, 3-nerved, ciliate on the margins 
above, smooth and glabrous. Lemma lanceolate, 5mm. long. Anthers 
2 mm. long. 

Chitral : Warai ; Lahore ; Shahkot Hills ; Sangla Hill ; Sargodha ; 
Dera Ismail Khan ; Rawalpindi; Jhelum; Bahawalpur; Multan. Plains 
to 5,000 ft. 


4. Cymbopogon stracheyi (Hook. f.) Raizada & Jain 


Cymbopogon stracheyi (Hook. f.) Raizada & Jain ex Bor in Jour. Bomb. 
Nat. Hist. Soc. 52 : 159 (1954). 
Andropogon nardus var. stracheyi Hook. f., Flor. Brit. Ind. 7: 207 (1896). 

Perennial. Culms terete, erect or slightly decumbent at the base, 
smooth and glabrous, up tol m. high. Leaf-blades linear, folded, convo- 
lute, up to 30cm. long, 2-3 mm. wide ; ligules membranous, 3 mm. long, 
lacerate. Panicle simple or decompound, up to 35 cm. long ; peduncle 
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short, rarely more than 1 cm. long; racemes 12-22 mm. long ; joints 
2mm. long, compressed, ciliate on the edges. Sessile spikelets 4.5 mm. 
long ; callus short, bearded. Lower glume linear, keeled in the upper half, 
keels narrowly winged in the upper half, definitely depressed on the back 
with indications of a boss at the lower end of the groove, glabrous or 
“with minute wool on the dorsal surface. Upper glume boat-shaped, 
3-nerved, the lateral marginal and faint, rounded on the back in the 
lower half, keeled above, with the keels scabrid, otherwise smooth and 
glabrous. Lower Jemma 4 mm. long, hyaline, 2-keeled. Upper lemma 
very narrow, cleft to the middle into 2 ciliate lobes; awn 12mm. long. 
Anthers 2 mm. long. Pedicelled sp:kelets 4.5-5.5 mm. long, lanceolate or 
elliptic, dorso-ventrally compressed ; callus glabrous. Lowcr glume flat 
or slightly convex on the back, many-nerved, 2-keeled in the upper half, 
scabrid or even ciliate on the keels. Upper glume shallowly boat-shaped, 
smooth and glabrous, 3-nerved, scabrid on the nerves in the upper third. 
Lemma hyaline, oblong, with infolded ciliate flaps. Anthers 2 mm. long. 
Gilgit : Naltar Valley. 


8. Cymbopogon martini (Roxb.) Watson 


Cymbopogon martini (Roxb.) Watson in Atkinson, Gaz. N. W. Prov. Ind. 
392 (1882). 
Andropogon martini Roxb., Fl. Ind. 1: 277 (1820). 
Andropogon schoenanthus var. martini Hook f., Flor. Brit. Ind. 7: 264 (1896). 
Perennial. Cu’ms erect, terete, simple or sparingly branched, up to 
3 m. high, smooth and glabrous. Leaf-blades linear-lanceolate or lanceo- 
late, cordate or rounded and amplexicaul at the base, flat, up to 50 cm. 
long, 1-3cm. wide, glabrous, scaberulous on the surface, strongly scabrid 
on the margins; sheaths auriculate, smooth and glabrous, those of the 
culms tight, those below loose and ultimately breaking up into fibres ; 
ligules oblong, scarious, 2-3 mm. long. Panicle linear-oblong, decompound, 
up to 30 cm. long, branches 2-3 at each node ; axis smooth and glabrous ; 
peduncle smooth and glabrous ; recemes 15-18 mm. long, joints 1.5-2 mm. 
long, flattened on one face, densely ciliate along the margins. Sessile 
spikelets elliptic-oblong or oblong, 4-4.5 mm. long ; callus short, bearded. 
Lower glume 2-keeled in the upper half, winged on the keels, flat on the 
back above, but with a narrow slit-like furrow in the lower half which 
appears asa rib on the inner surface, 2-lobed at the tip, smooth and 
glabrous. Upper glume boat-shaped, rounded below keeled above, with 
a broad wing on the keel, smooth and glabrous. Lower lemma 3 mm. long, 
hyaline, nerveless or indistinctly 2-nerved, ciliate on the margins in 
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the upper half. Upper lemma 3 mm. long, hyaline, cleft to the middle ; 
awn 16 mm. long, column 8 mm. long, twisted. Anthers 1-1.5 (2) mm. 
long. Pedice/led spikelets elliptic, 3.5-4 mm. long. Lower glume many- 
nerved, smooth and glabrous, 2-keeled in the upper half and scabrid on 
the keels. Upper glume 3-nerved, smooth and glabrous. Lemma oblong, 
hyaline, 2-nerved, ciliate on the flaps, wrapped round the stamens. 


Anthers 1-2.25 mm. long. 


Rawalpindi ; Sakesar ; Hazara; Kagan; Quetta, Harnai. Rusa 
Grass is much the largest of the genus and grows from the Plains to 


5,000 ft. 


6. Cymbopogon distans (Nees) Watson 


Cymbopogon distans (Nees) Watson in Atkinson, Gaz. N.W. Prov. Ind. 
392 (1882). 


Andropogon distans Nees ex Steud., Sen. Pl. Glum. 387 (1854); Hook f., Flor. Brit. 
Ind. 7: 287 (1896). _ 


Perennial. Culms up to 45 cm. high, erect, terete, simple, smooth and 
glabrous. Leaf-blades linear, folded, involute, twisted, finally almost 
filiform, up to 50 cm. long, 3 mm. wide, glabrous, minutely scabrid on 
both surfaces or smooth; sheaths of the culms tight, glabrous, minutely 
scabrid, auricled, the lower very short, cofiaceous, smooth and glabrous, 
long-persistent, finally breaking up into tough fibres ; ligules membranous, 
2-3mm. long. Panicle narrow, up to 20 cm. long; axis and peduncle 
smooth and glabrous ; racemes divaricate, ultimately forming a straight 
line, 2.5-2.5 cm. long ; joints 2mm. long, densely ciliate on the edges. 
Bisexual spikelets 6-8 mm. long. oblong, or oblong-elliptic, often oblique. 
Lower glume 2-keeled, broadly winged on the keels in the upper half 
with 3 intracarinal nerves, smooth and glabrous on the flat shallowly 
depressed back, 2-fid above, scabrid on the keels. Upper glume boat-shap- 
ed, compressed and keeled above, rounded below,~ smooth and glabrous. 
Lower lemma elliptic? 2-keeled, ciliate on the flaps, 5 mm. long. Upper lemma 
3.5 mm. long, cleft to the middle ; awn 18 mm. long. Anthers 2.5 mm. 
long. Pedicelled spikelets lanceolate, 7-9 mm. long. Lower glume many- 
nerved, broad and wrapped round the upper glume, smooth and glabrous. 
Upper glume 3-nerved, ciliate on the margins above. Lemma lanceolate, 
hyaline. Anthers 3 mm. long. 


Kagan Valley : Malkandi ; Nathia Gali. 
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16. Hyparrhenia Anders. 


Non aromatic, annual or perennial, coarse grasses. Racemes paired, 
few to many-jointed, at the apices of the culms and their branches ; raceme 
pairs supported by a spatheole, collected into simple or compound spatheate 
‘panicles. Spikelets 2-nate, one sessile and the other pedicelled, those of 
each pair differing in sex or those of the lower pair or pairs homogamous 
(male or neuter). Florets 2, lower reduced to an empty lemma, upper 
bisexual in the sessile spikelet of the heterogamous pair, male or neuter 
in those of the homogamous pairs and of the pedicelled spikelets. Fertile 
spikelet flattened dorsally but with rounded sides, awned. Glumes equal 
more or less chartaceous; the lower narrowly truncate or 2-dentate, some- 
times with a very shallow longitudinal groove, with very narrow involute 
margin up to 2/3rds or more, then equally narrowly inflexed from the very 
fine short or obscure keels ; the upper narrowly and shallowly boat-shaped, 
rounded on the back below, finely keeled towards the tips only, 3-nerved. 
Lower lemma hyaline, faintly 2-nerved or rarely nerveless. Upper lemma 
stipiform, produced into minute teeth between which arises the geniculate 
awn. Pedicelled spikelets 2-keeled (often below the middle), lemma of 
both florets developed, rarely the upper or both suppressed. 


1. Hyparrhenia hirta (Linn.) Stapf 


Hyparrhenia hirta (Linn.) Stapf in Prain, Flor. Trop. Afr. 9 : 315 (1918). 
Andropogon hirtus Linn., Sp. Pl. 1046 (1753). 


Perennial. Culms densely tufted. up to 60 cm. high, terete, simple 
or branched, glabrous, 3- to 4-noded; nodes glabrous. Leaf b’adei 
narrowly-linear, 1.5-4 mm. wide, glaucous, glabrous ; shzcths of the culms 
tight, glabrous, rounded below but keeled at the summit, those of 
the innovation shoots compressed and keeled ; Jigules membranous, more 
or less lacerate, ciliate, up to 4 mm. long. Panicle elongate, up to 30 
cm. long; primary branches simple or more or less branched, branchlets 
terminated by a pair of recemes borne on a common peduncle, supported 
by a spatheole ; spatheole linear-lanceolate, attenuated to a sharp point, 
glabrous ; peduncle of the geminate racemes filiform, shorter than the 
spatheole or equalling it or sometimes even longer, finely puberulent with 
usually long erect hairs. Racemes slightly divaricate, not reflexed, 3-4 cm. 
long, the lower sessile the upper pedicelled; pedicel 3-4 mm. long ; joints 
and pedicels of the spikelets filiform, long-villose on one side. Spikelets 
of the lower pair homogamous, male. Sessile spikelets of the upper pairs 
linear-oblong, 4-5 mm. long, the callus barbed, chanelled, more or less 
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Fig. 75.—Hyparrhenia hirta 
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pointed, 1 mm. long. Glumes equal, the lower usually membranous, 
flattened on the back, truncate at the apex, 9- to 1l-nerved, obscurely 
2-keeled, long villose externally; the upper 3-nerved, obtuse or subtruncate, 
1-keeled, long ciliate externally below the apex. Lower lemma hyaline, 
2-nerved, obtuse, ciliate. Upper lemma linear, hyaline, 2-fid, awned ; awn 
1.5-3.5 cm. long, little or not geniculate, very slightly twisted, more or 
less villose. Anthers 1.5-2.5 mm. long. Pedicelled spikelets male, narrow- 
ly linear-lanceolate, 5-6 mm. Jong, villose, muticous. 


Chitral ; Swat State : Mingora, Miana ; Cherat, Abbottabad. 


17. Eremopogon Stapf 


Culms densely tufted, simple or fastigiately branched above, the 
branches terminated by a solitary raceme ; leaves narrow, rigid ; sheaths 
shorter than the internodes, the basal silkily villous. Racemes 3-6; 
peduncle capillary, erect, usually far exserted beyond the very slender 
spathe ; joints and pedicels very slender, villous. Spikelets in pairs, one 
sessile the other pedicelled, the sessile bisexual and the pedicelled male 
or neuter. Sessile spikelets 2-Alowered ; lower floret reduced to a sterile 
lemma ; the upper floret bisexual. Glumes equal, more or less membran- 
ous, lower 2-keeled, the upper 3-nerved with a pointed keel. Sterile lemma 
hyaline, nerveless. Fértile lemma reduced to a pedicel of a slender awn. 
Pedicelled spikelets ; the lower floret male or neuter, the upper neuter 


or suppressed. 


1. Eremopogon foveolatus (Del.) Stapf 


Eremopogon foveolatus (Del.) Stapf in Prain, Flor. Trop. Afr. 9 ; 183 (1918). 
Andropogon foveolutus Del., Fl. Aegypte, p. 16, t. 8, f. 2 (1812). Hook. f., Flor. Brit. 

Ind. 7: 168 (1896). 

Perennial. Culms densely tufted, usually decumbent at the base 
then geniculately ascending, slender, glabrous, up to 60 cm. high ; nodes 
bearded. Leaf-blades linear, smooth above, scaberulous below, 8-16 cm. 
long, 1.5-2.5 mm. wide; sheaths shorter than the internodes, glabrous, 
scaberulous, the lower sheaths silky-villous ; ligules short, truncate, 
hyaline, ciliate. Racemes 2.5-4 cm. long, solitary 3 peduncles capillary, 
erect, usually far exserted beyond the slender spathe ; joints and pedicels 
slender, ciliate on the margins with long silky hairs, shorter than the 
sessile spikelets. Sessile spikelets 4 mm. long, oblong-lanceolate, glabrous 5 
callus small, shortly hairy. Lower glume shape and size of the spikelet, 
subobtuse, margins narrowly inflexed, 4-nerved, foveolate on the back in 
the middle. Upper glume equal in size, lanceolatey acute, obscurely 
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3-nerved. Lower lemma shorter, oblong-lanceolate, glabrous, nerveless. 
Upper lemma reduced to an awn 1.2-1.5 cm. long. Pedicelled spikelets 





Fig. 76.—Eremopogon foveolatus 


4mm. long; pedicel 2.5 mm. long. Lower glume lanceolate, with slightly 
inflexed margins, the keels above aculeately scabrid, 5-nerved, foveolate 
or not. Upper glume equalling the lower, linear-lanceolate, acute, 
3enerved. 


Hyderabad ; Karachi; Baluchistan ; Rawalpindi; Jhelum and 
Attock Dist. 
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18. Heteropogon Pers. 


Annual or perennial grasses with simple or often branched culms 
terminating in simple, solitary racemes. Spikelets 2-nate, those of the 
lower 3-10 pairs homogamous, male or neuter, of the upper pairs 
heterogamous. Spikelets of the homogamous pairs inarticulate, those 
of the heterogamous pairs falling separately, the pedicelled with pedicels, 
the sessile with the contiguous joint of the rachis, Spikelets 2-flowered, 
the lower reduced to an empty lemma ; upper female or bisexual in the 
sessile spikelets of the heterogamous pairs, male or neuter in all the 
other spikelets. Female spikelets terete or subterete, awned. Glumes 
equal, the lower coriaceous, more or less tightly involute, nearly keel-less ; 
the upper coriaceous, 3-nerved. Lemma of the lower floret hyaline, 
nerveless, of the upper floret stipiform, hyaline, slender below cartilaginous 
upwards and continued into a stout, geniculate awn. Male (or neuter) 
spikelets dorsally flattened, muticous, imbricate. Lower glume membran- 
ous, many-nerved, winged upwards from one or both keels ; upper 
membranous, acute, 3-nerved. Lemma hyaline, 1-nerved, well developed 
or reduced. 


1. Heteropogon contortus (Linn.) Beauv. 


Heteropogon contortus (Linn.) Beauv. ex. Roem. & Schult., Syst. Veg. 
2 : 836 (1817). 


Andropogon contortus Linn., Sp. Pl. 1045 (1753) ; Hook. f., Flor. Brit. Ind. 7 : 199 (1896). 


Perennial. Culms densely tufted, up to 1.5 m. high, erect or 
decumbent below, slender, leafy chiefly at the base. Leaf-blades linear, 
shortly acuminate, 15-30 cm. long, 2.5-5 mm. wide, suberect, often sparsely 
ciliate towards the base, sometimes with scattered bulbous based _ hairs 
on the upper surface, scaberulous below ; sheaths compressed, keeled, 
glabrous, the mouth shortly auricled ; ligules short, truncate, ciliolate. 
Racemes 3.8-8 cm. long 3 internodes very short with rufous hairs on the 
sides, the lower inarticulate ; spikelets closely imbricating, subsecund, the 
lower 2-6 or more sessile spikelets awnless, male or neuter, the upper 
sessile spikelets narrow, long-awned, female. Female or hermaphrodite 
spikelets cylindric, 6 mm. long; callus long, acute, pungent, bearded 
with reddish brown hairs. Lower glume coriaceous, linear-oblong, 
truncate, many-nerved, minutely pubescent, margins tightly involute, 
tip membranous. Upper glume linear, obtuse, rigidly coriaceous, sides 
much thinner than the hispidulous, coriaceous, very obtuse dorsal keel. 
Lower lemma 3 mm. long, oblong, truncate, nerveless, ciliolate. Upper 
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Fig. 77.—Heteropogon contortus 
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lemma represented bv the subulate base of an awn; awn hirsute with a dark 
brown column up to 8cm. long. Male or neuter spikelets oblong-lanceolate, 
8-10 mm. long, the sessile almost symmetrical, the pedicelled somewhat 
asymmetric and contorted. Lower glume lanceolate, usually obliquely twist- 
ed, herbacecus, glabrous or hairy with hairs tubercle-based, many-nerved, 
the margins more or less unequally winged upwards, the wings serrulate. 
Upper glume oblong-lanceolate, membranous, acute or acuminate, 3- or 
5-nerved, ciliate upwards, margins hyaline. Lower lemma hyaline, 6-7 mm. 
long, oblong, 1-nerved, ciliolate. Upper Jemma shorter, obovate-oblong, 
ciliate, nerveless. Anthers 3 mm. long. 
Very common throughout, ascending to 6,000 ft. Spear Grass. 


19. Themeda Forsk. 


Annual or perennial grasses with long narrow leaves. Racemes many, 
short, crowded in spatheate panicles, with very short peduncles. 
Spikelets 6-11; 4 lowest male or neuter, involucriform, awnless, in 
superposed pairs or whorled round a jointed rachis which bears one 
or more sessile bisexual or female awned spikelets. Spikelets 2-nate (the 
terminal 3-nate), those of the lower two pairs alike in shape and sex, male 
or neuter, sessile or subsessile, enveloping the upper 1-3 pairs, each of 
which consists of a sessile bisexual, and a pedicelled male spikelet, the 
latter usually resembling those of the involucre. Florets 2, the lower 
reduced to an empty lemma, the upper bisexual in the sessile upper 
spikelets, male in the involucral and pedicelled spikelets. Bisexual 
spikelets terete, awned or awnless. Glumes equal, coriaceous ; lower 
tightly involute, quite keelless ; upper with a longitudinal groove on each 
side, 3-nerved, margins thin. Lower lemma hyaline, nerveless. Upper 
lemma stipiform, passing into a geniculate awn or hyaline and 1-nerved 
throughout, with nerve becoming stouter upwards and passing into a 
narrow, more or less reduced awn. Involucral and pedicelled-spikelets 
lanceolate, dorsally compressed. Glumes equal or subequal; lower 
herbaceous, 2-keeled, many-nerved ; upper lanceolate, membranous, 
3-nerved with ciliate margins ; lower lemma hyaline, 1-nerved, sometimes 


suppressed. 
1. Themeda anathera (Nees) Hack. 


Themeda anathera (Nees) Hack.. Monog. Andropog. 669 (1889). 
Anthistiria anathera Nees ex Steud., Syn. Pl, Glum. 402 (1854) ; Hook. f.. Flor. Brit. Ind. 
7: 215 (1896). 
Perennial. Culms densely tufted, up to 1.2 m. high, erect or 
geniculate-ascending, decumbent at the base, slender, subcompressed, 
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glabrous. Leaf-blades up to 30 cm. long, 4 mm. wide, rigid, glabrous, 
scaberulous below, scabrous on the upper surface and margins ; sheaths 
subcompressed, obtusely keeled, very glabrous or hairy at the mouth ; 
ligules obtuse, membranous, glabrous, 2 mm. long. Panicle elongate, 
loose. primary branches solitary or 2-nate, elongate, suberect, many-noded 
with distant nodes, the secondary branches short, capillary ending in 





(a) (b) (c) 


Fig. 78.—Themeda anathera ; (a) var. hirsuta; (b) var. glabrescens ; (c) var. submarginata ; 


racemes. Proper spathes 1.5-2 cm. long, linear-lanceolate, acute, compress- 
ed, sub-carinate, keel scabrid, margins scarious ; racemes 1-2 cm. long, 
much imbricate, hairy ; joints between the bisexual spikelets 1 mm. long, 
disarticulating obliquely. Involucral spikelets 8 mm. long; lower glume 
scabrous above ; upper glume as long as the lower, 4-nerved, ciliolate on 
the margins. Lemma hyaline ; palea3 mm. long, ciliate. Fertile spikeler 
6-7 mm. long, linear-lanceolate ; callus 1 mm. long, bearded. Lower 
glume acute, entire, with the margins narrowly inflexed below the apex, 
involute below, eciliate on the keels, scabrid below, smooth above, 5-nerved, 
nerves disappearing below the middle. Upper glume lanceolate, acute, 
3-nerved, scabrid on the keel above ; margins hyaline, ciliolate, 6-7 mm. 
long. Lower lemma 4 mm. long, hyaline. Upper lemma shorter than the 
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Jower lemma, linear, muticous, obtuse, awnless. Pedicelled spikelets 
similar to the involucral but without the bulbous-based hairs on the keels. 


Very common in the foothills and ascending to 7,500 ft. 


The involucral spikelets vary with regard to their hairiness, and three 
varieties may be recognized as follows :-- 


Involucral spikelets dorsally hispidly ciliate with tubercle-based hairs........ 
sea SreSinhs Shand trad gieh canescens Urea Mal ats cai. tmeua wy ewmonaa MARe A EP SUNG 


Involucral spikelets glabrous... ...........::.cee see eee teen e eee nes var. glabrescens 


Involucral spikelets provided with submarginal bulbous-based hairs......... 
cha ihe Sautoueie stata  caceceeccsaveeaecetacesurscrteecesttereceseVar, submargivata 


20. Yseilema Anders. 


Perennial grasses with erect or ascending culms and flat leaves. 
Panicle long and narrow with clusters of spikelets subtended by boat- 
shaped bracts ; each group of spikelets consisting of a whorl of four male 
spikelets, within the whorl are one or more awned sessile bisexual spikelets 
and several pedicelled male. Lower whorled spikelets forming an 
involucre round the sessile and the pedicelled spikelets and deciduous all 
together. Involucral spikelets shortly pedicelled; pedicels flattened. 
Lower glume oblong-lanceolate, 2- to 5-nerved ; upper similar, 3-nerved ; 
lemma hyaline, 1-nerved. Pedicelled spikelets on long, slender pedicels, 
similar to the involucral. Sessile spikelets 2-flowered, lower represented 
by a lemma, the upper as long as the lower, muticous, hyaline ; lower 


lemma hyaline, sometimes absent ; upper reduced to a hyaline base of 
the awn. 


KEY TO THE SPECIES 
Keel and submarginal nerves of the spathe granulate or tubercled 
Mate L Sea wR INNS sha Wee tanh Ts waite kab iadynanieerase Miu nataettises 1. J. prostratum 
Keels and submarginal nerves of the spathe not granulate or tubercled...... 


i Ne atnueheiaintrut idan wea tan dni On Dacvakutn Gentie mean Sawada bantuieleubs ed 2, I. laxum 


1. Yseilema prostratum (Linn.) Anders. 


Iseilema prostratum (Linn.) Anders., Nov. Act. Soc. Upsal. ser. iii, 2 : 261 
(1853), 


Tseilema wightii Anders., l.c., 0. 251 ; Hook. f., Fl. Brit. Ind. 7 : 218 (1896). 


Perennial. Culms often prostrate and rootiag at the base, finally 
ascending, 20-80 cm. high, branched below. Leaf-blades up to 12 cm. 
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long, 3 mm. wide, glabrous, smooth below scabrid above ; sheaths loose, 
more or less bearded at the nodes, glabrous or scaberulous ; ligules short, 
truncate, membranous, ciliate. Panicle 106-40 cm. long, 
linear-oblong, erect, decompound ; proper spathes 8-13 
mm. long, linear-lanceolate, always scabrid, with keels 
more prominently tubercled. Involucral spikelets male or 
neuter, 3-3.5 mm. long, shortly pedicelled, strongly 
compressed, lanceolate-oblong ; pedicels bearded at the 
base. Lower glume subacute, with 5 elevated ribs on 
the back, sulcate between the ribs. Upper glume glabrous 
with broadly inflexed margins, 1-nerved. Lower lemma 
much shorter, oblong, 2- to 3-toothed, nerveless, 
glabrous. Pedicelled spikelets male or neuter, resembling 





the involucral ; pedicels slender, as long as the sessile 
spikelets. Sessile spikelets bisexual, 1.5-3 mm. _ long, Fig. 79.— 
lanceolate. Lower glume acute, obscurely 4-nerved, — Iseilema prostratum 
margins broadly inflexed, keel scaberulous, glabrous. 

Upper glume as long as the lower, elliptic-lanceolate, acute or obtuse or 
mucronate, obliquely carinate dorsally; keels scabrid. Lower lemma 
narrowly linear, hyaline. Upper lemma reduced to the base of a stout awn. 


Gujranwala ; Shahpur ; Lahore ; Sialkot. 


2. Iseilema laxum Hack. 


Tseilema laxum Hack., Monogr. Andropog. 682 (1889) ; Hook. f., Fl. Brit. 
Ind. 7 : 218 (1896). 


Perennial. Culms very slender, 15-60 cm. high, ascending from a 
stout, sometimes shortly creeping rootstock, simple or branched. Leaf- 
blades all cauline or the lower radical, linear, up to 15 cm. long, 3 mm. 
wide, glabrous but often ciliate near the base, scaberulous above, smooth 
below, the margins scabrid 3 sheaths loose, quite glabrous ; /gules short, 
truncate, membranous, ciliate. Panicle up to 25 cm. long ; racemes firm, 
narrow, 6-12 mm. long ; proper spathes 8-12 mm. long, elliptic-lanceolate, 
smooth, glabrous. Involucral spikelets whorled, 4 mm. long, pedicelled, 
oblong-lanceolate; pedicels short,.flattened, bearded at the base. Lower 
glume acute, sparsely ciliate, 3- to 5-nerved. Upper glume similar. Lower 
lemma linear, glabrous, hyaline. Pedicelled spikelets lanceolate, glabrous, 
on long ciliate pedicels. Sessile spikelets bisexual, narrowly lanceolate, 
5mm. long, glabrous. Lower glume coriaceous, 2-fid or truncate at the 
tip, margins scaberulous in the upper thirds, thin, faintly 3- to 5-nerved. 
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Upper glume lanceolate, 1-nerved, tip scaberulous. Lower lemma small 

or absent. Upper lemma reduced to the hyaline base of a very slender 

geniculate awn, 8-12 mm. long, the column equalling the subulate part. 
Lahore ; Rawalpindi, J. F. Duthie. 


21. Apluda Linn. 


Annual or perennial grasses with erect or ascending culms and 
narrow flat leaves. Panicle leafy consisting of simple racemes or false 
spikes. Spikelets in threes, enclosed in a spathe; one sessile (bisexual) 
two pedicelled ; one of the pedicelled (male) on a broad strap-shaped 
glabrous pedicel, the other represented by the pedicel with or without the 
rudiments of the glume upon it. Racemes deciduous as a whole together 
with its bulbous joint. Sessile and lateral pedicelled spikelets similar in 
shape, both muticous or the former awned, 2-flowered, the lower male, 
upper bisexual or usually male in the laterally pedicelled spikelets. Glumes 
equal, subcoriaceous at the base, lower convolute, upper keeled. Lemmas 
hyaline, of the lower floret muticous, of the upper deeply 2-fid and 
awned from the sinus or entire and muticous ; palea hyaline. 


KEY TO THE SPECIES 


Lemma of the sessile spikelets awned ; upper glume obtuse and hairy....... 
sfosing AGUA da ane ped phe mad AGRO EN NH had oe ae meat hata tus Rua te Tet ve 1. A. aristata 


Lemma of the sessile spikelet awnless ; upper glume acute and glabrous.... 
sa giahae anal setbintlerscttvwtaliaceawertes Ramen aged on eae nea Mam anoua Tous ... 2. A. mutica 


1. Apluda aristata Linn. 


Apluda aristata Linn., Cent. Pl. 
2:7 (1756). 
Apluda varia Hack. ssp. aristata Hack., 
Monogr. Andropog. 196 (1889) ; 
Hook. f., Fl. Brit. Ind. 7: 150 
(1896). 


Apluda communis Nees et Arn .in Nov. 
Act. Nat. Cur. Suppl. i, 19: 194 
(1843). 


Perennial. Culms erect or 
geniculately ascending, up to 2.5 
m. high, terete, smooth and 
glabrous. Leaf-blades linear- 
lanceolate, up to 35 cm. long, 3 Fig. 80. Apluda aristata 
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Fig. 81.—Apluda mutica 
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mm. wide, base usually petioled, upper surface scabrid, lower smooth. 
sheaths glabrous, upper shorter and dilated into spathes;  ligules 
membranous, short, rounded. Spikelets in threes ; one sessile, two pedi- 
celled ; one of the pedicelled is seated upon a broad, strap-like, glabrous 
pedicel, the other is represented by the pedicel, with or without the 
rudiments of the glume upon it. Sessile spikelet bisexual, seated upon the 
bulbous base of the rachis. Lower glume 4.5 mm. long, many-nerved, some- 
what convolute, margins not inflexed, obtuse. Upper glume boat-shaped, 
often 2-mucronate, compressed, 4.5 mm. long, keeled; keel glabrous, 
dorsally gibbous, depressed above, 5- to 7-nerved. Lower floret male; 
lemma ovate-lanceolate, hyaline, 4 mm. long; palea similar. Upper floret 
bisexual - lemma ovate, 3.5 mm. long, hyaline, cleft half way down, lobes 
ovate-acute, awned in the cleft; awn 9 mm. long, twisted. Terminal 
pedicelled spikelet male. Lower glume 475 mm. long, lanceolate, many- 
nerved, dorsally rounded. Upper glume similar. Lower floret male ; lemma 
4 mm. long, ovate-lanceolate, hyaline, scaberulous above, shortly ciliate on 
the margins. Upper floret male ; lemma 4 mm. long, ovate-acute, hyaline. 


One of the commonest grasses of the foothills to 7,000 ft. in Hazara 
and the Murree Hills. 


2. Apluda mutica Linn. 


Apluda mutica Linn., Sp. PJ. 82 (1753). 
Apluda varia Hack. ssp. mutica (Linn.) Hack., Monogr. Andropog. 196 (1889). 
Apluda geniculata Roxb., Hort. Beng. 8 (1814). 

Differs from Apluda aristata Linn. in that the upper lemma of the 
sessile spikelet is awnless and the upper glume is glabrous and acute. The 
leafy bracts of the inflorescence are longer and narrower. 

A plant of damp soil. Peshawar; Lahore ; Murree ; Mingora, Swat; 
Wah, Attock Dist.; Bagh, Poonch. 


22. Thelepogon Roth 


A coarse perennial grass. Leaf-blades lanceolate, base cordate, 
amplexicaul. Spikes few or many, corymbosely fascicled, peduncled, 
lower whorled, upper distant ; rachis flexuous, fragile ; joints more oF 
less deeply excavated. Spikelets solitary at the joints, with the rigid 
pedicel only of the upper, ovoid, acute. Lower glume thickly coriaceous, 
convex, beaked, transversely rugose ridged or tubercled. Upper glume 
sunk in the cavity of the joint, rigid, sparingly tubercled, acuminate. 
Lower lemma shorter, hyaline, paleate, usually male. Upper lemma 


bisexual, hyaline, deeply 2-fid, with a long twisted awn in the sinus: 
palea narrow. 
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1. Thelepogon elegans Roth 


Thelepogon elegans Roth ex Roem. & Schult., Syst. 2: 788 (1817) ; Hook. 
f., Flor. Brit. Ind. 7: 148 (1896). 


Annual, Culms tufted and branched at the base, upto1 m. high, 
erect or geniculately ascending, glabrous. Leaf-blades linear, acuminate, 
up to 25 cm. wide, cordate, amplexicaul, usually hispid with bulbous based 
hairs or sometimes only tuberculately scabrid, the margins cartilaginously 
ciliate; sheaths loose, hispid above with bulbous-based hairs and with 
ciliate margins; ligule narrow, membranous. Racemes 2.5-5 cm. long, 
corymbose ; peduncles slender, stiff ; joints of the rachis as long as the 
spikelets, subclavate, scaberulous, the top orbicular, cupular. Spikelets 
6 mm. long, yellowish-white, ovate, beaked; callus small, annular, minute- 
ly bearded. Lower glume thickly coriaceous, ovate, acuminate, with a 
membranous 2-dentate beak, the back convex with transverse much ele- 
vated ridges. Upper glume slightly longer than the lower, broadly lanceo- 
late, chartaceous, with a long acumen, the back flat or subconvex, with 
5-7 short transverse ridges. Lower floret male; lemma 5 mm. long, 
lanceolate, hyaline, 2-nerved, glabrous; -palea narrow, acute, nerveless. 
Upper floret bisexual ; lemma 5 mm. long, ovate-lanceolate, hyaline, cleft 
to the middle, glabrous, 3-nerved, the lateral nerves running into the acute 
lanceolate lobes ; awn inserted at the sinus, 1.8-2.5cm. long, the column 
brown, twisted, equalling the yellow subulate portion ; palea equalling the 
glume, oblong, acuminate. Pedicel of the obsolete upper spikelet longer 
than the sessile spikelet, linear, obtuse, curved, flat, ciliate on one margin. 


Sangla Hill. A single specimen was collected from a cotton field. 


23. Ischaemum Linn. 

Perennial or annual grasses with narrow or broad leaves. Panicle of 
solitary, digitate or subdigitate, spiciform racemes; rachis thick, many- 
jointed, fragile, compressed ; joints and pedicels 3-gonous. Spikelets 
2-nate, one sessile the other pedicelled, all 2-flowered ; lower floret often 
male rarely bisexual, the upper bisexual often male in the pedicelled 
spikelets, both spikelets awned or muticous. Sessile spikelets 2-flowered, 
the lower male and the upper bisexual. Glumes equal : lower membranous 
or coriaceous, margins inflexed, 2-keeled, flat on the back ; upper similar 
in texture, concave, keeled at least at the top, sometimes awned. Lower 
floret male ; lemma membranous, hyaline, muticous ; palea narrow, often 
ciliate. Upper floret bisexual ; lemma hyaline or membranous, 2-toothed, 
awned or mucronate, 3-nerved; palea hyaline, nerveless or 2-nerved. 
Pedicelled spikelets 2-flowered, both male, often broader and rudimentery. 
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KEY TO THE SPECIES 


1. Lower glume of the sessile spikelet transversely grooved..............6.4. 


Lower glume of the sessile spikelet not 
BTOOVER 2.4. cia tavern aanasennaRe 2 


2. Lower glume of the sessile spikelet 
winged above the middle ; upper glume 
keeled and winged; spikelets 4-5.5 mm. 
LOM Gi ieitendstaseuiesgetaet es (I. aristatum) 


Lower glume of the sessile spikelet 
wingless ; upper glume keeled but not 
winged ; spikelets 2.5-4 mm. long......... 

vesscavseeeed. I, timorense 


1. Ischaemum rugosum Salisb. 


Ischaemum rugosum Salisb., Ic. Stirp. Rar. 1 
(1721) ; Hook. f., Flor. Brit. Ind. 
7: 127 (1896). 


Annual. Culms tufted, about 1 m. high, 
erect or ascending, branching at the base, 
compressed, glabrous, swollen just below the 
inflorescence. Leaf-blades linear or linear- 
lanceolate, acuminate, up to 25 cm. long, 5 
mm. wide, glabrous or with scattered hairs ; 
sheaths loose, auricles at the throat passing 
into the ligule, compressed, keeled, glabrous : 
Itgules often oblong, obtuse, glabrous or 
ciliolate: Racemes often oblong, obtuse, 
glabrous or ciliolate, 2 rarely one, up to 8 cm. 
long, erect ; rachis fragile; joints 2.5-4 mm. 
long, thick, subclavate, 3-gonous. Sessile 
sptkelets ovate-oblong, obliquely obtuse, 
3.5-6 mm. long; callus thick, silky. Lower 
glume flattened, thin at the top, coriaceous at 
the base, rolled, back transversely rugose, 
margins inflexed, scabrid-ciliate, Winged in 
the membranous part, 5- to 7-nerved. Upper 
glume 3.5-6 mm. long, ovate, acute or obtuse, 





1. I. rugosum 


Fig, 82.—Ischaemum rugosum 
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laterally compressed, keel acute, slightly winged and ciliate at the 
top, 3-nerved, scabrid. Lower floret neuter; lemma 2.5-5.5 mm. long, 
hyaline, lanceolate, acute, margins inflexed, glabrous ;_ palea similar, 
slightly shorter. Upper floret bisexual ; lemma 2.2-3 mm. long, ovate- 
oblung, hyaline, 2-fid for 1/3-1/2 the lemma, 3-nerved ; awn short or long; 
palea ovate-lanceolate, glabrous. Pedicelled spikelets variable, rather 
shorter than the sessile. Lower glume with obscure transverse ridges, the 
upper half of the glume broader and more oblique. Upper glume similar 
to that of the sessile spikelet but not keeled. Lower lemma as in the sessile. 
Upper lemma oblong, obtuse, awnless. 


Lahore, Kala Shah Kaku. Common in rice fields. 


2. Ischaemum timorense Kunth 


Ischaemum timorense Kunth, Rev. Gram. 1 : 369 (1829); Hook. f., Flor. 
Brit. Ind. 7 : 136 (1896). 


Culms rooting at the base, almost compressed, simple or branched. 
Leaf-blades lanceolate or linear-lanceolate, up to 10 cm. long, 7 mm. wide, 
smooth or scaberulous, petiole 5mm. long, glabrous or with appressed 
hairs ; sheaths compressed, loose, throat not auricled, glabrous ; ligules 
very short, membranous, rounded, truncate. Racemes 2, up to 7 cm. 
long, one sessile the other pedicelled ; joints up to 5 mm. long, outer 
angle with long rigid hairs, interior angle shortly ciliate ; joints and 
pedicels excavated towards the inner angle. Sessile spikelets ovate- 
lanceolate, 2.5-4 mm. long, acuminate. Lower glume ovate-lanceolate, 
2-cuspidate, margins involute near the base, broadly rounded, auricled 
at the base, 5- to 9-nerved, slightly coriaceous at the base thinner above. 
Upper glume lanceolate, acuminate or aristate, 4 mm. long, recurved, 
obscurely 2-toothed, keel obscure in the lower half, margins inflexed, 
ciliate, 3- to 5-nerved. Lower floret barren ; lemma lanceolate, acute, 
2.5-3.5 mm. long, margins hyaline, membranous, 1-nerved ; palea 
2.5mm. long. Upper floret bisexual ; lemma ovate-oblong, 3 mm. long, 
2-lobed, lobes lanceolate, acute or acuminate, margins ciliolate ; awn 


slender, 6-9 mm. long. Pedicelled spikelets small, elliptic-lanceolate, 
awned, 


Sukkur, 
24. Sehima Forsk. 


Perennial or annual grasses with flat or convolute leaf-blades. 
Racemes solitary; spikelets 2-nate, those of each pair differing in sex and 
also much in shape, one sessile the other pedicelled ; pedicelled tardily 
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separating from the pedicels, the sessile deciduous together with adjacent 
joint of the rachis and the pedicel. Florets 2 ; lower male, upper bisexual 
in the sessile, male or neuter in the pedicelled spikelets. Sessile spikelets ; 
lower glume deeply grooved, 2-dentate or 2-mucronate, upwards acutely 
2-keeled with inflexed margins, keels winged ; upper glume boat-shaped, 
keeled upwards with a bristle-like awn. Lemmas hyaline, of the lower 
floret entire, of the upper 2-fid and awned from the sinus ; palea as long 
as the lemma, hyaline. Pedicelled spikelets flat, with a strongly nerved 
or ribbed lower glume, and two florets resembling the lower floret of the 
sessile spikelets, the lower or both more or less reduced, barren. 


1. Sehima ischaemoides Forsk. 


Sehima ischaemoides Forsk., Fl. Aegypt.-Arab. 178 (1775). 
Ischaemum laxum R. Br., Prodr. 205 (1810) ; Hook. f., Flor. Brit. Ind. 7 : 136 (1896). 


Annual. Culms usually in small tufts, up to 40 cm. high, slender, 
terete, simple, 2- to 3-noded, smooth and glabrous. Leaf-b’ades linear, 
tapering to a fine point, up to 12 cm. long, 4 mm. wide, firm, more or less 
scabrid ; sheaths tight, terete or the upper slightly inflated, smooth or 
scaberulous, glabrous ; ligule a fringe of stiff hairs. Racemes solitary 
or sometimes with additional one or two from the upper nodes, 3.5-7.5 
cm. long, erect or slightly nodding ; joints and pedicels sublinear, slightly 
compressed, 4 mm. long, margin densely ciliate, rest glabrous. Sessile 
spikelets linear, 8-13 mm. long; callus shortly bearded. Lower glume 
chartaceous, unequally 2-toothed at the top, the lobes mucronate, deeply 
chanelled below the middle, acutely 2-keeled, the outer keel winged 
upwards, 3- to 5-nerved, scabrid. Upper glume slightly shorter, boat-shaped, 
keeled above, with the keel widened at the apex and continued into a 
fine bristle above, 21 mm. long, 5-nerved, with fine transverse veins, 
ciliate. Lower floret male ; lemma faintly 2-nerved, hyaline, ciliate, 6.3 
mm. long; palea equal in length. Upper floret bisexual ; lemma oblong- 
lanceolate, 5 mm. long, 2-fid, with narrow lobes, hyaline, 3-nerved, 
ciliate, awn up to 4.5 cm. long, slender, column twisted, brown, long- 
ciliate ; palea equal in length. Anthers 4 mm. long. Pedicelled spikelets 
narrowly lanceolate, long-acuminate (acumen up to 6 mm. long), up to 
17 mm. long, glabrous. Lower glume with 2 long setaceous teeth, sparsely 
hairy on the back, keels very narrowly or obscurely winged, wings rigidly 
ciliate, 5-nerved. Upper glume lanceolate, long and finely acuminate, 
hyaline, ciliate, 3-nerved. Lower floret as in the sessile spikelet. Upper 
floret similar to the lower. , 


Karachi, R. R. Stewart. 
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Fig. 83.—Sehima ischaemoides 
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25. Mnesithea Kunth 


Perennial grasses with linear, narrow stiff leaves solitary at the apex 
of the culms and of its branches, cylindrical. Rachis very fragile, joints 
fused to, or embracing the pedicel ; articulation straight or slightly oblique, 
concave ; two excavations at each joint in which are lodged the spikelets. 
Spikelets 3, one pedicelled aborted, often represented by a scale, seated 
between two others which are sessile ; pedicel tightly appressed to the 
rachis or fused with it; the sessile spikelets are 1-flowered and fit 
exactly into the excavations in the rachis. Sessile spikelets ; lower glume 
coriaceous or cartilaginous, not keeled. Lower floret male or neuter ; 
lemma hyaline, lanceolate; palea like the lemma but shorter. Upper 
floret bisexual ; lemma hyaline, nerveless ; palea similar. 


1. Mnesithea laevis (Retz.) Kunth 


Mnesithea laevis (Retz.) Kunth, Rev. Gram. 1 : 154 (1829). 


Rottboellia perforata Roxb., Pl. Coromend. 2 : 43; Hook. f., Fl. Brit. Ind. 7 : 158 (1896). 
Ophiurus perforatus Trin., Mem. Acad. Petersb. ser. vi, 2 : 245 (1833). 


Perennial. Culms erect, up to | m. high, terete, 4- to 5-noded, 
rather slender, often branched. Leaf-blades linear, flat, up to 35 cm. long, 
5 mm. wide, glabrous except at the base, smooth above scabrid below ; 
sheaths rounded, not auricled, keeled, glabrous ; ligu/es short. Racemes 
hardly exserted from the upper sheaths, 10-20 cm. long ; joints at the 
base of the recemes rarely throughout, carrying geminate sessile spikelets 
with a median pedicelled spikelet ; towards the top of the raceme one 
sessile and one pedicelled spikelet to each joint ; joints half cylindrical, 
3-5 mm. long, very glabrous, channelled towards the tip. Sessile spikelets 
in twos, placed in two contiguous excavations ; the common wall often 
perforated ; the pedicel of the pedicelled spikelets is placed between these 
two excavations and is adnate to the joint, and carries the rudimentary 
spikelet. Sessile spikelets obliquely oblong, 3.5-5 mm. long, very glabrous. 
Lower glume very coriaceous, obtuse, back convex, more or less foveolate, 
obscurely 5- to 7-nerved. Upper glume 3.5-5 mm. long, sub-keeled, 
nerveless. Lower floret male or neuter; lemma 2-4.5 mm. long, oblong- 
lanceolate. Upper floret bisexual ; lemma 2.5-4 mm. long, hyaline, oblong- 
lanceolate. Pedicelled spikelets rudimentary, reduced to a glume. 


Hazara, Siran Range, Duthie ; Mansera, R. R. Stewart ; Kagan 
Valley : Kagan, M. Zahur ; Swat ; Chitral ; Rawalpindi; Murree Hills. 
Foothills to 4,500 ft. 
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Fig. 84.—Mnesithea laevis 
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26. Hemarthria R. Br. 


Perennial grasses with leaves conduplicate in bud. Racemes solitary 
or fascicled, subulate, compressed, curved ; rachis fused with the pedicels 
of the pedicelled spikelets. Spikelets 2-nate, one sessile the other pedicelled, 
both perfect. Lower glume coriaceous, obtuse or acute, 7- to 9-nerved. 
Upper glume membranous, keeled. Lower floret neuter or male; 
lemma 2-nerved. Upper floret bisexual ; lemma hyaline, nerveless or 
1- to 3-nerved ; palea 2-nerved. 


1. Hemarthria compressa (Linn. f.) R. Br. 


Hemarthria compressa (Linn. f.) R. Br., Prodr. Nov. Holl. 207 (1810). 
Rottboellia compressa Linn. f., Suppl. 114 (1781) ; Hook. f., Fl. Brit. Ind. 7 : 153 (1896). 


Perennial. Culms up to 1m. high, compressed, erect or decumbent, 
often branching. Leaf-blades smooth, glabrous ; sheaths not auricled or 
hairy in the throat, compressed or keeled, somewhat loose, much shorter 
than the internodes ; ligules very short, truncate, membranous, ciliate. 
Racemes 5-10 cm. long, compressed, erect, the upper often fascicled, 
sometimes somewhat incurved, exserted slightly from the sheath ; joints 
of the rachis glabrous, thickened by the fusing of the pedicel, and shorter 
than the snikelets, with the back slightly and front deeply excavated. 
Sessile spikelets 4-4.5 mm. long, linear-lanceolate ; callus small, distinct, 
smooth, glabrous. Lower glume with a flat back, margins somewhat 
reflexed, linear-oblong or obtuse, emarginate or 2-toothed, often sub- 
oblique and narrowly winged, marginal fold smooth to the tip 7- to 
9-nerved in the narrow grooves. Upper glume as long as the lower, 
concave, sub-keeled, very thin, membranous, closely applied and often 
adnate to the excavation in the rachis, elliptic-lanceolate or ovate, 
acuminate or very shortly subulate, aristate, 3- to 5-nerved. Lower floret ; 
lemma oblong, obtuse, hyaline, 2-nerved. Upper floret bisexual] ; lemma 
shorter than that of the lower floret, ovate-oblong, almost nerveless ; 
palea much shorter, linear, obtuse, nerveless, rarely absent. Pedicelled 
spikelets male, or if bisexual, with rudimentary anthers, scarcely longer 
than the sessile or equal to them in length, but narrower, linear-lanceolate, 
7-nerved. Upper glume free, a tittle longer than the lower, hyaline and 
somewhat firm, acuminate or shortly aristate, 7- to 9-nerved. Terminal 


spikelets with a long pedicel and with glumes longer acuminate than the 
others. 


Very common in moist places throughout the plains and ascending 
to 5,000 ft. in the hills. 
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Fig. 85.—Hemarthria compressa 
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27. Phacelurus Griseb. 


Perennial grasses with stout woody rootstock. Leaf-blades broad 
or narrow, glabrous. Racemes digitately arranged along a short or long 
central axis, rachis tardily disarticulating. Spikelets 2-nate, the sessile 
spikelets 2-flowered. Sessile spikelet; lower glume firm, broadly 
lanceolate, obtuse, flat or convex on the back ; upper boat-shaped, ovate, 
acute. Lower lemma hyaline, enclosing a staminate floret ; upper lemma 
hyaline, enclosing a perfect floret. Pedicelled spikelets 2-flowered , 
both male. 


1, Phacelurus speciosus (Steud.) C. E. Hubb. 


Phacelurus spectosus (Steud.) C. E. Hubb. in Kew Bulletin, 15 (1928). 
Andropogon speciosus Steud,, Syn. Gram. 1 : 375 (1855). 


Rottboellia speciosa Hack. in Hook. f., Flor. Brit. Ind. 7 : 152 (1896). 


Perennial ; rootstock very stout, almost woody, covered with 
numerous shining sheaths. Culms tufted or solitary, up to 1.5 m. high, 
stout or slender, terete, smooth and glabrous, stout or slender, often 
creeping and prostrate, often branched below simple above. Leaf-blades 
linear, very variable in size, hispid or glabrous, margins scabrid ; sheaths 
glabrous or very hirsute, the margins hairy above ; ligule a ciliate rim. 
Racemes 3-7, rarely solitary on a short axis, internodes 1-2 cm. long, 
alternate or subdigitately fascicled, 7.4-15 cm. long, glabrous, green or 
purplish ; joints about as long as the sessile spikelets, clavate, 3-gonous, 
angles shortlv ciliate. Sessile spikelets broadly lanceolate, glabrous, 4-6 
mm. long, exceeding the cavity in the rachis. Lower glume 11- to 13- 
nerved, oblique, obtuse at the tip, margins narrowlv inflexed, keels 
scaberulous, sninuloselv ciliate, narrowly winged at the tov. Upper glume 
as long as the lower, ovate, cymbiform, acute, keel scabrid, 5- to 7-nerved. 
Lower floret male ; lemma 6 mm. long, lanceolate-acute, 3- to 5-nerved ; 
palea shorter, 2-nerved ; anthers 2 mm. long. Upper floret bisexual 5 
lemma 3-4 mm. long, elliptic-lanceolate, acute, 1 nerved, hvaline ; palea 
as long, obtuse, hyaline, nerveless. Pedicelled spikelets 5 mm. long, 
lanceoiate, glabrous. Lower glume obtuse, 2-keeled above, many-nerved 5 


remainder as in the sessile spikelet except that the upper floret is either 
male or female. 


One of the commonest grasses in the hills, abundant from 4-11,000 ft. 





Fig. 8o.—Phacelurus speciosus 


28. Hackelochloa Ktze. 


Annual grasses with flat leaves. Raceme spike-like, borne singly at 
the apex of the culms or its branches ; rachis disarticulating. Spikelets in 
pairs, 2-flowered, one sessile in an excavation of the joint, the other 
pedicelled but its pedicel fused with the joint. Sessile spikelet ; lower 
glume coriaceous, globose, foveolate ; upper glume chartaceous, concave, 
1-nerved. Lower lemma hyaline; empty ; upper lemma hyaline, enclosing 
a bisexual floret. Pedicelled spikelet ; lower glume ovate, chartaceous, 
flattened on the back, smooth, 5- to 7-nerved ; upper glume keeled, 5- to 
7-nerved. Lemma hyaline, the upper enclosing a male floret or neuter. 


1. Hackelochloa granularis (Linn.) Ktze. 


Hackelochloa granularis (Linn.) Ktze., Rev. Gen. Pl. 776 (1891). 


Manisurus granulatus Linn. f., Nov. Gram. Gen. 40 (1779); Hook. f., Fl. Brit. Ind. 
7 +159 (1896). 


Culms 10-75 cm. high, slender, compressed, softly hairy, leafy ; 
nodes hairy. Leaf-blades 4-20 cm. long, 6-13 mm. wide, linear-lanceolate, 
acute or acuminate, hairy on both surfaces or on the 
lower only with bulbous-based hairs, margins ciltate, 
base cordate ; sheaths much shorter than the inter- 
nodes, hispid with bulbous-based hairs; ligules very 
short, membranous, densely ciliate. Racemes 6-25 cm. 
long, resembling strings of small beads, solitary or 
seemingly fascicled in the axils of leaves, but 
individually from shortened axillary branches. Sessile 
spikelets 1.5-2 mm. long, subglobose ; callus tumid, 
glabrous. Lower glume irregularly foveolate on the 
back. Upper glume closing the cavity of the lower 
lemma, elliptic-oblong, obtuse, 1-nerved. Lower 
lemma hyaline, shorter than the upper glume. Upper 
lemma as long as the lower, ovate, obtuse. Pedicelled 
spikelets equal in length to the sessile or longer. 
Lower glume 2.5 mm. long, broadly ovate or suborbi- 





cular, obtuse or sub-acute, 5- to 7-nerved, one 
margin narrowly folded, the other with a hyaline 


; Fig. 87.— 
wing. Upper glume equal in length, boat-shaped, bs 


laterally compressed, the keel with a dorsal hyaline, granularis 


ciliolate wing. 


Karachi ; Sakesar ; Rawalpindi. 


29. Rottboellia Linn. f. 


Annual grasses with flat leaf-blades. Racemes spike-like, borne singly 
at the apex of the stem and branches ; rachis disarticulating. Spikelets 
in pairs, the sessile spikelet 2-flowered in an excavation of the joint ; 
pedicel of the pedicelled spikelet adnate to the joint. Sessile spikelet ; 
lower glume coriaceous flattened on the back, obsoletely many-nerved ; 
upper glume coriaceous, keeled, 11-nerved. Lower lemma membranous, 
enclosing a male floret. Upper lemma hyaline, enclosing a bisexual floret. 
Pedicelled spikelet with one or two staminate florets or neuter. 


1. Rottboellia exaltata Linn. f. 


Rottboellia exaltata Linn. f., Suppl. 114 (1781) ; Hook. f., Flor. Brit. Ind. 
7: 156 (1896). 

Perennial. Culms erect, up to 3 m. high, branched, branches more 
or less erect, smooth or hairy, terete. Lzaf-blades linear, lanceolate, up 
to 45 cm. long, 2.5 cin. wide, smooth below scabrid above ; sheaths terete, 
tight or widened upwards, hirsute sometimes glabrous ; ligules membran- 
ous, brown, rounded, ciliolate. Racemes up to 15 cm. long, stiff; joints 
stiff, 5-7.5 mm. long, rounded on the back, concave on the inner 
face, Sessile spikelets 6-8 mm. long, ovate-lanceolate, glabrous. Lower 
glume coriaceous, entire or slightly 2-toothed, smooth or slightly scabrid. 
Upper glume as long as the lower, cymbiform, very broad in profile, 
obliquely acute, about 11-nerved. Lower floret ; lemma oblong-lanceolate, 
acute, glabrous ; palea similar in shape and size but more firm. Upper 
floret ; lemma cymbiform, obliquely ovate in profile; palea narrowly 
oblong, nerveless, almost as long as the lemma. Pedicelled spikelets as 
long as the sessile but more compressed and with 2 male florets, more 
or less reduced. 

Tret, Murree ; Kagan Valley ; Swat State. Common in the hills up 
to 5,000 ft. 


30. Lasiurus Boiss. 


Perennial densely tufted, caespitose grasses. Leaves linear, flat or 
convolute : sheaths cylindric, long-persistent ; ligule reduced to a fringe 
or hairs. Spikelets 2-nate or the lower 3-nate, muticous, forming a 
solitary spike. Sessile spikelets bisexual; the pedicelled male, the pedicel 
appressed to the rachis but not adnate. MRachis robust, articulate, fragile, 
with internodes enlarged, flattened or excavate, thickened at the apex 
and long-villose externally and on the nodes. Sessile spikelets ; lower 


glume prominently ciliate, acuminate, flattened, 2-dentate ; upper glume 
shorter, membranous, 1-keeled, especially towards the apex. Lower 
floret reduced to a sterile, sub-hyaline lemma and a palea. Upper floret 
bisexual ; lemma hyaline, 2-nerved ; palea hyaline, 2-nerved. Pedicelled 
spikelets with 2 male florets, the lower having a lemma and a palea, the 
upper more or less reduced. 


KEY TO THE SPECIES 


{nternodes and peduncles glabrous................:::ceeeeee ee eee Le OL. hirsutus 
Internodes and peduncles villose-pubescent...............:000.00ee! 2. L. scindicus 


1. Lasiurus hirsutus (Forsk.) Boiss. 


Lasiurus hirsutus (Forsk.) Boiss., Dign. Ser. 2, 4: 146 (1859). 


Saccharum hirsutum Forsk., Fl. Aegypt.-Arab. 16 (1775). 
Rottboellia hirsuta (Forsk.) Vahl, Symb. 1 : 11 (1790). 


Elionurus hirsuta (Forsk.) Munro ex Benth., Jour. Linn. Soc. 19:78 (1881); Hook. f., 
Flor. Brit. Ind. 7: 162 (1896). 


Perennial, more or less caespitose plant with a woody root-stock. 
Culms erect, branched at the base and clothed with hirsute sheaths or 
their remains, 60cm. high, rigid ; nodes more or less hairy. Leaf-blades 
linear, long attenuated tu a setaceous point, up to 30 cm. long, 
6mm. wide, flat or convolute; glabrous or slightly hairy, the margins 
scabrid and bearing long tubercle-based hairs towards the base ; sheaths 
cylindric, long-persistent, smooth, glabrous or more or less hairy towards 
the apex ; ligule reduced to a fringe of hairs. Spikes cylindric, up to 
14 cm. long, 6 mm. wide, silvery-silky all over. Spikelets imbricate, 
appressed to the rachis. Sessile spikelet; lower glume 1 cm. long, 
divergent, narrowed into a long narrow flat, 2-fid beak, narrowly lanceolate, 
villous along the margin, coriaceous, 7-to 9-nerved. Upper glume 6 mm. 
long, ovate, dorsally rounded, chartaceous, 3- to 5-nerved, aristately 
acuminate, acumen scabrid, ciliate at the tip. Lower floret barren 3 
lemma hyaline, ovate, as long as the upper glume, ovate-oblong, faintly 
3-nerved, paleate ; palea lanceolate, acute, as long as the lemma. Upper 
floret bisexual ; lemma ovate-oblong, glabrous, with incurved margins, 
5-nerved ; palea resembling that of the upper lemma but smaller, nerves 
scaberulous. Pedicelled spikelets rather shorter than the sessile ones; 
pedicel about 4 mm. long, shorter than the joints, subclavate, hairy on 


the back and with ciliate margins. Florets 2, male, the lower having a 
lemma and a palea, the upper reduced. 
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Fie. 8&.--Lasiurus hirsutus 

p Multan ; Bahawalpur ; Salt Range ; Karachi ; Hyderabad ; Qeutta ; 

ee Swat ; Jalalpur ; Kohat ; Shahkot Hills 5 Rawalpindi, etc. 
ommon in the arid parts of the plains. 


2. \asiurus scindicus Henr. 


Lasiurus scindicus Henrard in Blumea 4 : 514 (1941). 


Differs from the previous in that the internodes and the peduncles 
hefow the panicle are villose-pubescent. 


Sind, without locality. 


31. Elionurus Humb. & Bonpl. 


Annual or perennial, aromatic grasses. Leaf-blades flat or narrow, 
often convolute ; ligules membranous, very short. Racemes spike-like, 
corymbose, each provided with a sheath. Rachis disarticulating with 
compressed, pilose joints. Spikelets in pairs, awnless; the sessile 
spikelets deciduous together with the joint and pedicel of the pedicelled 
spikelet ; pedicel free. Sessile spikelet ; lower glume subcoriaceous, often 
deeply 2-fid, with narrowly inflexed margins and a line of transparent 
balsamine glands close to the penicillate keels, 7- to 11- nerved. Upper 
glume herbaceous, acute, 1-nerved. Lower floret barren ; lemma hyaline, 
nerveless, epaleaté. Upper floret bisexual ; lemma hyaline, 1-nerved or 
nerveless, epaleate. Pedicelled spikelets similar, more or less reduced, 
barren or male. 


1. Elionurus royleanus Nees 


Elionurus royleanus Nees in Rich., Fl. Abyss. 2 : 471 (1851) ; Hook. f., 
Flor. Brit. Ind. 7 : 161 (1896). 


Annual. Culms up to 25cm. high, leafy; nodes pubscent. Leaf- 
blades linear-lanceolate, acute or acuminate, subterete, at first green then 
turning red,.fimbriate at the base ; lower sheaths terete, upper spathiform ; 
ligule shortly membranous, densely ciliate. Raceme erect, 5-10 cm. long, 
encl@sed in a long narrow flattened sheath ; joints bearded below the 
tip. Sessile sptkelets 6 mm. long; callus densely bearded. Lower glume 
lanceolate, coriaceous, 13 mm. long incl. a 6 mm. long deeply 
2-fid ciliate beak, lobes linear, divergent, ciliate, the margins of the 
glume below the beak with a row of large violet-coloured tubercles 
each carrying a pencil of whitish hairs, 7- to 11-nerved. Upper 
glume 7 mm. long, linear-lanceolate, membranous, acuminate, finely 
mucronate, 1l-nerved. Lower floret barren ; lemma slightly shorter than 
the upper glume, oblong, acute, nerveless, glabrous, epaleate. Upper floret 
bisexual ; Iemma much shorter than the lower, oblong, obtuse, 
1-nerved or nerveless, epaleate. Pedicelled spikelet linear-subulate ; 
pedicel 3 mm. long, ciliate on one margin. Lower glume I cm. long, 
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Fig. 89.—Elionurus royleanus 


narrowed from the base into a iong subulate ciliate blade. Upper glume 
6 mm. long, ovate-lanceolate, concave, membranous, narrowed into a 


short scabrid awn. Lemmas suppressed. 


_Karachi, R. R. Stewart, I. I. Chaudhri; Thano Bullo Khan, 
J.J. Norvis. 


Tribe III. Maydeae 


Spikelets unisexual, dissimilar, awnless, the sexes in different 
inflorescences or in different parts of the same inflorescence with the male 
above the female. Male spikelets 2-flowered, one sessile, the other or 
both pedicelled : glumes membranous to chartaceous, enclosing the 
florets; lemma hyaline. Female spikelets 2-flowered with the lower 
at barren, solitary or in pairs ; glumes hardened or thin; lemma 
yaline. 


148 ZEA-COIX 
KEY TO THE GENERA 


1. Male and female spikelets in the same inflorescence......... Pkt wen agtees 2 


Male spikelets in a terminal panicle, female in the axils of leaves........ 


Noster Deets utl AO anne re tenga e Heath, ak cherie cat oe Pa cake cae tancacats gh lias natant a paaeieinieihs 1. Zea 
2, Caryopsis enclosed in a strong polished nut-like involucre....... 2. Coix 
‘Caryopsis enclosed in the lower hardened glume............ 3. Chionachne 


1. Zea Linn. 


Tall, stout annual grasses with large leaves. Inflorescence monoecious 
with male spikelets in large terminal panicles of racemes or subdigitately 
arranged racemes ; female inflorescence consisting of numerous female 
spikelets, seated upon a spongy axis representing the fused axes of several 
spikes. Male spikelets 2-nate, one sessile, the other pedicelled, 2-flowered. 
Glumes subequal, membranous, convex, obscurely 2-keeled ; lemmas and 
paleas alike. Female apikelets 2-nate in 4-11 longitudinal rows, slightly 
immersed in the axis, with a lower barren and an upper fertile floret, 
awnless. Glumes similar, very broad, fleshy below, hyaline above, 
nerveless, ciliate. Lower floret barren ; lemma resembling the glumes, 
paleate or not. Upper floret female ; lemma similar to the lower lemma, 
paleate ; lodicules absent ; styles very long, plumose, slightly 2-fid at 
the apex. 


1. Zea mays Linn. 


Zea mays Linn., Sp. Pl. 971 (1753); took. f., Fl. Brit. Ind. 7 : 102 (1896). 
Characters of the genus. 


Cultivated throughout the area. 


2. Coix Linn. 


Tall branched, perfectly glabrous grasses with broad flat leaves. 
Inflorescence consisting of long peduncled, false spikes clustered in the 
axils of leaves ; each raceme consisting of a solitary female spikelet and 
several males. The female is enclosed in an ovoid bead-like very hard, 
tardily deciduous involucre ; the male spikelets are borne in a raceme 
which protrudes through an orifice at the apex. The staminate portion is 
early deciduous and consists of several clusters of staminate spikelets. 
Spikelets unisexual ; male 2-flowered ; glumes membranous, obscurely 
nerved ; lernma and palea hyaline. Female spikelets ovoid, entirely 
surrounded by the hardened involucre, 6-11 mm. long. Lower glume 
papyraceous, coriaceous above 3 upper narrower than the lower. Lower 
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floret female or empty; lemma resembling the upper glume. Upper floret; 
lemma hyaline, as long as the spikelet ; palea similar, slightly shorter. 
Sterile spikelet consisting of a single narrow tubular glume as long as 


the fertile spikelet. 


1. Coix lacryma-jobi Linn. 


Coix lacryma-jobi Linn., Sp. Pl. 972 (1753); Hook. f., Fl. Brit. Ind. 
7 : 100 (1896). 


Annual. Culms erect, glabrous, 
polished, up to 2m. high, branched at 
the base, Leaf-blades up to 50cm. long, 
2-5 cm. wide, cordate at the base; 
sheaths smooth ; ligule membranous, 
glabrous, lacerate, 1 mm. long. Peduncle 
4-8 cm. long; male spikelets 2- or 
' 3-nate, dense imbricate ; rachis slender, 
8-18 mm. long. Male spikelets ; lower 
glume ovate, many-nerved, shortly 
winged along the inflexed margins ; 
shortly and densely ciliol ate; upper 
glume thin, oblong-lanceolate, acuminate, 
9-nerved. Lower floret male; lemma 
membranous, hyaline, acuminate, faintly 
5-nerved ; palea 2-keeled. Upper floret 
male or barren ; lemma 5-nerved, acute. 
Female spikelet; lower glume ovate- 
oblong, acute, papvyraceous. Upper 





glume ovate, narrowed at the tip. 
Caryopsis ovoid or globose. 

Wah near Hasan Abdal; Indus River; Mirpur Sakro ; Gharo ; 
Umarkot. Not common. Grows in wet soil. 


Fig. 90.—Coix lacryma-jobi 


3. Chionachne R. Br. 


_ Annual or perennial, usually hairy grasses with flat narrow leaves. 
Racemes consisting of several males with one female spikelet at the 
base, at first enclosed in spathiform bracts. Rachis disarticulating at the 
base and above each female spikelet. Male spikelet 2-flowered, solitary 
or 2-nate and then one pedicelled and the other sessile. Glumes dissimilar, 
lower herbaceous, shallowly concave with a narrow membranous wing 
on each side ; upper chartaceous or rarely herbaceous, narrower. Lower 
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floret male ; lemma membranous, paleate. Upper floret male or barren; 
lemma delicately hyaline, paleate. Female spikelets oblong, dorsally 
compressed, 2-flowered. Glumes very dissimilar; lower thickly coriaceous, 
enclosing but not concealing the rachis between the inflexed margins, 
enclosing the upper glume and floret ; upper membranous or chartaceous. 
Lower floret barren ; lemma delicately hyaline, paleate or not Upper 
floret female ; lemma narrow, its palea wrapped round the pistil. 


1. Chionachne koenigii (Spreng.) Thw. 


Chionachne koenigit (Spreng.) Thw., Enumer. Pl. Zeyl. 369 (1864). 
Coix koenigii Spreng., Syst. 1 : 228 (1825). 

Chionachne barbata (Roxb.) R. Br. in Benn., Pl. Rar. Jav. 18 (1832). 

Coix barbata Roxb., Fl. Ind. 1 : 599 (1832). 

Polytoca barbata (Roxb.) Stapf in Hook. f., Fl. Brit. Ind. 7 : 102 (1896). 


Perennial. Culms erect, up to 
1.5m. high, smooth, terete ; nodes 
bearded. Leaf-blades linear, scabrid 
above, glabrous or hirsute below, 
26-60 cm. long, 6-18 mm. wide; 
sheaths glabrous or hairy; Jigules 
tomentose. ‘Inflorescence a _ panicle 
of racemes ; racemes 2.5-4 cm. long, 
male at the top and a solitary female 
below; rachis fragile below the female 
spikelet and between the male spike- 
lets; spathiform sheaths swollen, 
broad above the base, mucronate. 
Male spikelets solitary or 2-nate, 6-8.5 
mm. long. Lower glume as long as 
the __ spikelet, lanceolate-oblong, 
obtuse, acute or apiculate, many- 
nerved, glabrous or hairy. Upper 
glume shorter and narrower, dorsally 
compressed, papyraceous,  ovate- 
acuminate, 6- to to 9-nerved. Lower 
floret male; lemma oblong-acuminate, 
5-7 mm. long, 3- to 5-nerved ; palea \ 
slightly shorter. Upper floret male Y 
or empty ; lemma delicately hyaline ; 
palea as long. Female sptkelets sessile, Fig. 91.—Chionachne koenigii 
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often solitary at the base of each partial inflorescence ; the pedicelled often 
absent. Lower glume 4-5 mm. long, embracing the spikelets and the 
rachis, oblong, keeled, very firm, obscurely many-nerved, finally hardening 
to form a white coriaceous outer covering. Upper glume as long, 
membranous, ovate-oblong or oblong, with rounded ciliate margins. 
Lower floret barren ; lemma oblong, 3- to 5-nerved ; palea narrow. Upper 
floret female ; lemma narrow, truncate, 3-nerved ; palea narrow, truncate. 


Poonch, A. Rashid ; Tret Hills below Murree, R. R. Stewart. Not 
Common. 
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II. Subfamily : Pooideae 


Spikelets 1- to many-flowered, breaking up at maturity above 
the more or less persistent glumes, or if falling entire then not 2-flowered 
with the lower floret male or barren and the upper hermaphrodite, usu- 
ally more or less laterally compressed or terete; rachilla produced beyond 
the upper floret. 


KEY TO THE TRIBES 
(After C, E. Hubbard) 


1. Shrubs or trees with woody often tall persistent culms ..... . -...e+e++ 
eave Sehdah e3 ade Mov be eat DOO nish Haase neil iain. Bambusta 
Perennial or annual herbs... ...-...+ sipatcailt Gale rape eaain easing auamonatetehin Dae heare 2 


2.’ Spikelets borne in open or contracted or spike-like panicles, less 
often in racemes or spikes, and then with the lower or both glumes 
suppressed if on opposite sides of the rachis, or with two or more 
fertile florets if on the same side of the rachis «- 1... cece cree 3 

Spikelets sessile along one side of the rachis of solitary, digitate or 
scattered spikes or spike-like racemes (with one fertile floret and l- 
to 3-nerved lemma), or on opposite side of the rachis of solitary 
spikes or racemes .........+5 + DP itechedh Dita hace beret nano, Ae eae aac ont 15 


3. Spikelets usually with 2 or more fertile florets or if with one fertile 
floret then with sterile florets above It ©. © -+.see cseeeeeee ceeeee erences 4 
Spikelets with one fertile floret and with or without 1 or 2 male or 
barren florets below it -:.:e:ccceeceeccct cet creer eteetteseteee cetecee cee B 


4. Lemma and rachilla glabrous or hairy, the hairs not enveloping the 


lemmas, if so then with the lemmas bearing a geniculate awn...... 5 
Lemmas or rachilla bearing long silky hairs which envelop the 
lemmas ....-.ce. cece sees ee Risa du oN neice are teense they .... 4, Arundineae 


5  Glumes usually shorter than the lowest floret rarely longer and then 
usually with firm dull margins «-----+. ee errr er re seal waits 6 
Glumes usually as long as or longer than the lowest floret, often as 
long as the spikelet, glumes or lemmas or both with thin hyaline 


Margins; awn usually geniculate .-..- eRe Matte nast ... . 8, Aveneae 


6. Leminas usually 5- to many-nerved eee ee ere er ee eee ee ee 7 
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10. 


Ti, 


12. 


13, 


14. 


15. 


Lemmas 1- to 3- nerved......---- icctisttcstststeee ccs 0, Eragrosteae 


Lemmas entire or shortly 2- to 5-toothed at the apex .-.... 3, Festuceae 
Lemmas cleft into 3- many subulate lobes ........ .... 2. Pappophoreae 


Glumes minute or wanting; stamens 6; palea 3- to 9- nerved ........... 
. 14, Oryzeae 


Glumes well developed ; stamens 3; palea 2- nerved... ..... --..6 9 


Spikelets 3- floweted, the lower 2 male or neuter, the upper bisexual: 


Palea 1- nerved .--.....cese0 eee id aac cd ALES ....13. Phalarideae 
Spikelets l- or 2-flowered .. ...cec:. cee cee trees cere eas Eng ene Meee AP. 10 
Spikelets 2- flowered, the lower represented by a lemma...... ...- eh 
Spikelets: lsflawered 424 ccirtknancan eee vs Bana a Arete eee ape as Sicbape 12 


Spikelets disarticulating below the glumes and falling entire: glumes 
half as long as the spikelet... .. ..... ue aeteacres 15. Thysanolaenae 
Spikelets disarticulating above the glumes and not falling entire: 
upper glume as long as the spikelet ................... 16, Arundinellae 


Spikelets not falling entire, if so then with firmly membranous, 5- 


Terved lemmas «occ cecce cecee cece eee ne ete etee bc beeen bee dete eee ree te 13 
Spikelets falling entire at maturity, either singly or in clusters; 
lemma delicate, l- to 3- nerved ............. iis cseeee 12, Zoysieae 


Lemmas hyaline or membranous at maturity, rarely indurated and 
then laterally compressed. ........ ..... Daca tattne a che pinks Sek Pana ta: 14 

Lemma indurated and rigid at maturity, terete or dorsally compressed. 
with involute or convolute margins, tightly embracing the grain --.-- 

. 11. Stipeae 


Lemma usually 3- to 5- nerved, usually awned ; glumes longer and 
firmer than the hyaline lemma or if shorter then the lemma herb- 
aceous, membranous and dull; grain with an adhering pericarp ----. 

- e eee teats 9, Aesedtece 

Lemma I- to 3. nerved, awnless; glumes aa Pate eee in texture, 
hyaline or membranous, shining; grain with a free pericarp ..----- -- 

. 6. Sporoboleae 


Spikelets on opposite sides of the rachis of solitary spikes or 
spike-like racemes ........ Bidiadceciomee’ gabiak 10. Hordeeae 
Spikelets in one or two rows on one aie of the continuous rachis 
of solitary, digitate or scattered spikes. ...........000: _,7, Chlorideace 


~ 


Tribe 1. Bambuseae 


Perennial woody grasses with short, thick, knotted rhizome. Leaf- 
blades usually with a petiole-like base which is articulated with 
the sheath. Spikelets homomorphous, few- to many-flowered. Glumes 
differentiated or passing below into more or less numerous bracts and 
sometimes having flowering branchlets or spikelets in theic axils, and at 
the same time resembling the lemmas. Lemmas. subherbaceous to 
subcoriaceous, 5- to many-nerved, generally awnless. Lodicules 


3. Stamens 3,6 or more. Styles 2 or 3. 


KEY TO THE SPECIES 


1. Small bamboos; culms less than 2.5 cm. in diameter.........-. s+ 
ae asnntlastenes Stein dr oop tennne ted vee JL. Arundinaria 

Large bamboos ; culms over 2.5 cm. in diameter ; stamens 6... .. ..... 2 

2. Culms with the lower branches thorny or culm sheaths with large 
fringed auricles ; pericarp fused with testa.............-2. Bambusa 
Culms without thorny branches ; culm sheaths without large fringed 
auricles ; pericarp free from the testa .... ..........3. Dendrocalamus 


1. Arundinaria Michx. 


Erect or climbing shrubs. Culms slender, less than 2.5 cm. in 
diameter, internodes rather short ; nodes usually prominent; branches 
short fascicled. Culm sheaths papery, straw coloured, blade subulate. 
Leaves usually sinall, jointed on the sheath. Inflorescence paniculate or 
racemose, terminal on leafy culms or on separate culms or mixed with the 
leafy branches. Spikelets 1- to many - flowered, compressed, all the 
florets usually bisexual, except sometimes the terminal. Glumes unequ- 
al, membranous. Lemmas longer, obtuse, acute or mucronate, many- 
netved ; palea 2: keeled. Lodicules 3, ciliate. Stamens 3. 


1. Arundinaria falcata Nees 


Arundinaria falcata Nees in Linnaea 9 : 473 (1834) ; Hook. f., Fl. Brie. 
Ind. 7: 38] (1836) : Parker, For. Fl. Panjab, 830 (1918). 


Culms erect, 1.8-3 m. high, up to 1.3 cm. in diam., densely tufted, 
often glaucous ; nodes swollen; internodes smooth, 15- 30cm. long. 
Culm-sheaths as long as or longer than the internodes, gradually narrowed 
from the middle to a narrow truncate tip; imperfect blade 12-5 cm. 
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long, subulate. Leaves 7.5-10 cm. long, 5-7 mm. broad, sometimes 
up to30cm. by 2.5 cm.on young shoots; glandular between the 
nerves; sheaths glabrous; ligule membranous, dentate or lacerate. Inflore- 
scence on separate leafless culms, consisting of falcate fascicled racemes 
subtended by short linear or lanceolate bracts less than 2.5 cm. 
long Spikelets 1.2-1.7 cm. long, 2-, sometimes 1-flowered, some sessile, 
others on long slender pedicels, rachilla cuneate, tip hairy. Lower glume 
8 mm. long, 3- to 5- nerved. Urper glume longer, 7- to9- nerved acute, 


ciliate. Lemma 1.2 cm. long, mucronate, scabrous. Palea aslong as the 
lemma. 


Poonch : Nirgil, Kotli, R.R. Stewart. 
2. Bambusa Schreb. 


Shrubs or trees, usually large and caespitose, rarely climbing ; 
culm-sheaths broad, blade often triangular. Leaf-blades shortly petioled, 
not tessellated by nervules but sometimes having pellucid glands ; 
sheaths variously auricled. Inflorescence generally a large leafless 
Panicle bearing heads on spiciform branches, or of leafy panicles, or 
Panicled spikes. Spikelets 1- to many-flowered. Lemmas ovate- 
lanceolate, lower two empty or gemmiferous, uppetm.ost imperfect ; 
palea ~-keeled. Stamens 6. 


1. Bambusa bambos (Linn.) Voss 
Pambusa bambos (Linn.) Voss in Vilmorins Blumeng. ed. 3, Sieb. & 
Voss, 1: 1189 (1895). 
Arundo bambos Linn, Sp Pl. 81 (1753). 
Bambusa arundinacea Retz Obs. 5: 24 (1789); Hook. f., Fl. Brit. Ind. 7 : 395 (1896) ; 

Parker, For Fl. Panjab. 532 (1918). 

Culms up to 24 m. high, 1C-17 cm. in diam., in very congested 
clumps, the lower nodes with numerous stiff leafless branches armed with 
2-3 strong curved thorns, bright green ; upper nodes very prominent ; 
internodes 30-45 cm. long. Culm-sheaths 22.5-30 cm. long, striate, 
orange yellow and thickly ciliate with golden hairs when young, otherwise 
glabrous ; imperfect blade triangular, sharply pointed, concave with 
involute margins, densely felted within with dark bristly hairs, the 
Margins decurrent on the steath, wavy, plaited, long and thickly ciliated 
but hardly auricled ; ligule narrow, entire or fringed with white haits. 
Leaves usually not over 20 cm. long, 1.7 cm. broad, secondary longitudinal 
nerves 4-6 on either side of the midrib. Spikelets 1.2-2.5 cm. long, 
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glabrous; empty glumes 0 or 1-2; florets 3-7, the lower bisexual, the 
upper male, followed by 1-3 imperfect ones. 
Cultivated in gardens. 


3. Dendrocalamus Nees 


Arborescent unarn:ed bamboos, with densely branching rootstock. 
Leaves shortly petioled, transverse nervules represented by pellucid 
glands. Spikelets in globose clusters on the long branches of a compound 
panicle, ovate, 2- to 6-flowered. Glumes ovate acute, many nerved. 
Lemmas similar, the lowest sometime empty ; palea of the lower lemmas 
keeled, of the upper dorsally rounded. eciliate. Stamens 6. 


1. Dendrocalamus strictus Nees 


Dendrocalamus strictus Nees in Linnaea®: 476 (1834): Hook. f., FI. 
Brit Ind. 7: 404 (1896); Parker, For. Fl. Panjab, 533 (1918). 


Culms densely tufted, 6-12 m. high, 2.5-7.5 cm. in diameter, glaucous 
when young and covered with white scurf, often solid or nearly so near 
the base, internodes 25-40 cm. long. Culm-sheaths a little shorter than 
the internodes, glabrous or with blackish stiff hairs, striate, ciliate at 
the edges, very slightly auricled: imperfect blade elongate triangular, 
hairy esp. within» Leaves 2.5-25 cm long, 5-30 mm. broad, nerves 3-5 
Pairs with interposed pellucid glands. Sheaths striate, hairy, ending in 
prominent callus and short auricles with deciduous hairs. Spikelets 
12 mm. long, in dense globular heads which are up to 10 cm. apart, 
2.5-3.7 cm. in diameter: internodes 5 cm. long. Glumes 2 or more, ovate, 
spinescent, many-nerved. Lemma ovate. spinescent at the tip, 
Pubescent. Palea of the lower lemma 6- to 7- nerved: keels ciliate. 

Margalla ; Rawalpindi, R.N. Parker, R.R. Stewart; Salt Range, 
R.N. Parker ; Shahpur Kandi, R.N. Parker. 

Tribe 2. Pappophoreae 

Spikelets 3- to 6 flowered, arranged in dense, spike-like panicles; 
rachilla disarticulating above the glumes and between the lemmas. 
Glumes persistent, subequal, 3- to9 nerved. Lemmas membranous to 
coriaceous, 9- to many-nerved, cleft into 3 to many subulate lobes, 
awned ; awns terminal or dorsal, scabrid or plumose in the lower half. 

KEY TO THE GENERA 
Lemmas awned from the tip....--...sseccseeeeee eee tereeetnetee neces 1. Enneapogon 
Lemmas awned from the back.......::csecseeee eee eeeseeseeeeeeeeneenes 2. Boissiera 
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1, Enneapogon Desv. 


Perennial grasses with narrow often convolute leaves; ligules 
reduced toa fringe of hairs. Panicle contracted or spiciform. Spikelets 
3-flowered ; rachilla disarticulating above the glumes; lowest floret 
hermaphrodite, the intermediate barren, the uppermost rudimentary. 
Glumes persistent. membranous, acute, obtuse or minutely truncate, 3- 
to 9-nerved. Bisexual floret; lemma broad, much shorter than the 
glumes, 9-nerved, 9-awned, the awns subulate, subequal or equal, plumose, 
ciliate or scaberulous ; callus minute, short ; palea ovate-oblong, 2-keeled. 
Intermediate floret similar but the Iemma shorter, ovary suppressed. 
Uppermost floret rudimentary or reduced to a tuft of hairs. 


KEY TO THE GENERA 


Lower glume 9-nerved; upper 7-nerved ; awns three times as long as the 
LTT a OO Ca atest aaa uheriney Rod tiad canna ca eme es oatesaa ties ol. E. elegans 


Lower and upper glumes 7-nerved ; awns 3-4 times as long as the lemma, 
4 much shorter than the others........-...:ccceeeeecen eee ee rene ees 2. E. persicus 


Lower glume faintly 3- to 5- nerved ; awns twice as long as the lemma 
Sites sloA Gonterans ira wea les ahi ehia tans scan tedenatcat venation 3. E. brachystachyum 


1. Enneapogon elegans (Nees) Stapt 


Enneapogcn elegans (Nees) Stapf in Dyer’s Fl. Cap. 7 / 653 (1900). 


Pap po phorum elegans Nees in Wight, Cat. no. 1771 (1833) ; Hook. f., Fl. Brit. Ind. 7: 301 
(189.), 


Perennial. Culms 7.5-45 cm. high, slender, wiry, erect or ascending 
from a subwoody often thickened base; nodes glabrous or tomentose. 
Leaf blades 1.2-12.5 cm. long, usually convolute, pungently pointed, 
more or less softly pubescent ; sheaths softly puberulous : ligule a fringe 
of hairs. Panicle 2.5-7.5 cm. long; axis villous; branches very short. 
Spikelets 46 mm. long (incl. the awns) sessile or pedicellate, softly 
tomentose, nearly white. Lower glume 4 mm. long, oblong-lanceolate, 
acute, 9-nerved ; upper glume 5 mm. long, lanceolate, acute, 7-nerved. 
Fertile lemma orbicular below, cleft above into 9 subulate awn-like lobes 
which are plumose in the lower half: palea ovate, 2-keeled, the keels 
pubescent. 


ENNEAPOGON 15) 
Karachi, Woodrow Sind: Laki, Stocks; Peshawar, J.L. Stewart : 
Mt. Tilla in Salt Range, MacDonell.— 
2. Enneapogon persicus Boiss. 


Enneapogon pnersicus Boiss., Diagn. ser. I. fasc, v : 71 (1844). 
Pappophorum pessicum Steud. Syn, Pl. Gram, 200 (1854), 
Pap pophorum aucheri Jaub. et Spach, Ill, Pl. Orient. 4 : 32 (1850). 


Perennial. Culms 15-30 cm. high, erect or geniculate-ascending, 





Fig, 92.—Ennea pogon  persicus 


puberulous, simple or branched; nodes tomentose. Leaf-blades 5-20 
maieee eae flat or convolute and filiform ; sheaths smooth or the 
lower tomentose: ligule a hairy ridge. Panicle 5-125cm. long, cylindric, 
silvery yellow with sometimes purple awns; axis pubescent; branches 
short or elongate, villous; pedicels short ; villous. Spikelets 8-12 mm. 
long (incl. the awns), 3- flowered. Glumes narrowly lanceolate, acute, 
finely pubescent, both 7-nerved ; lower 6-7 mm. long, upper 8-9 mm. long. 
Lemma 225 mm. long, villous ; awns softly silky below the middle, three 
to four times as long as the lemma, four much shorter, up to 10 mm. 
long. Pixlea: cowate: up to 3 mm. long, 2-keeled, the keels pubescent. 
Anthers 1.5 mm. long. 


Bolan Pass, Griffith; Quetta, Ziarat, Hindu Bagh ; Karachi ; 
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Shahkot Hills, Edgeworth ; Sangla Hill; Kirana Hill near Sargodha ; 
Salt Range ; Peshawar ; Gilgit ; Rawalpindi, Very common. 


3, Enneapogon brachystachyum (J. & S.) Stapf 


Enneapogon brachystachyum (J. & S.) in Dyer’s Fl. Capensis 7: 654 
(1900). 


Pap pophorum brachystachyum Jaub. & Spach, Ill. Pl. Orient. 4: 34 (1850-53), 
Pap po phorum avabicum Hochst. in Steud. Syn, Pi. Gram. 199 (1854), 


Perennial. Culms tufted, villous, nodes tomentose. Leaf blades 
2-10 cm. long, 1-1.3 mm. broad, usually convolute, villous ; sheaths tight, 
more or less keeled, the basal somewhat inflated ; ligule a fringe of short 
hairs. Panicle spiciform, dense, up to 5 cm. long, cylindric; axis 
villous ; branches short and little branched, erect, villous ; pedicels 
shorter than the spikelets, pubescent. Gl:umes membranous, 3- to 5 nerved 
below the middle, oblong, obtuse or slightly emarginate, more or less. 
pubescent on the back, the lower 3.5 mm. long, upper 45 mm. long. 
Lemma papyraceous, 1.5-2 mm. long villous, 9 nerved, 9-awned, awns 
plumose in the lower half and scabrid above, 2-4 mm long, 4 shortest. 
Palea subequal, 2 mm. long, 2-keeled, with keels shortly pubescent. 
Caryopsis 1.2 mm. long. 


Multan, Edgeworth ; Boran Bridge, Sind, 25, 11. 56, J.J. Norris. 


2, Boissiera Hochst. 


Annual grasses with narrow, usually flat leaves. Panicle dense, 
spiciform. Spikelets cylindric, 5- to 6- flowered, the florets closely 
imbricate, the lower 2 or 3 fertile, the upper reduced to sterilg lemmas. 
Glumes membranous, many-nerved, occasionally subequal, much shorter 
than the lower floret. Lemma (fertile) coriaceous, linear, concave, 
many nerved, truncate-lacerate with 5-8 dorsal awns, the awns dilated 
and contorted at the base; palea as long as the lemma but narrower, 


2-keeled, 2-dentate. Ovary hirsute at the angles; stigmas 2, sessile, 
plumose. 


1. Boissiera squarrosa (Soland ) Nevski 


Boissiera squarrosa (Soland.) Nevskiin Acta Univ. As. Med. ser. VIIL 
b, Bot. Fasc. 17, 30 (1934). 


Boissiera bromoides Hochst ex Steud, in Flora 21 : 1 (1838). 


Pap pophorum squarrosum Soland, Russ, Allep, ed. II, ii, 244 (1794). 
Boissiera pumilio (Trin.) Hack. in Denkschr, Acad. Wien 1:9 (1885). 
Pappophorum pumilio Trin. Act. Petr. 92 (1830). 


Annual, Culms solitary or densely tufted, 5:15 cm. high erect or 
geniculate-ascending, simple or branched, leafy : 
up tothe middle ; nodes glabrous. Leaf-blades 
linear, up to 15 cm. long, 5 mm. broad, flat, 
striate, Villous on both surfaces, margins scabrid; 
sheaths tight, terete, striate, sparsely hairy; 
ligules short, truncate-lacerate. Panicle sub- 
capitate, obovate, spiciform, dense, up to 4 cm. 
long ; axis villous ; branches short, hairy, little 
branched ; pedicels shorter than the spikelets, 
pubescent. Spikelets 5- to 6-flowered, wedge- 
shaped, up to 15mm. long, the two upper Fig. 93.—Boissiera squarrosa 
florets rudimentary. Glumes subequal, subulate-lanceolate, 8 mm. 


long or the lower slightly shorter; lower acute, upper obtuse, usually 
long, 7-nerved, more or less hirsute on the 





mucronate. Lemma 8 mm. 
dorsal surface, 7-awned, awns dorsal, flat at tne base, subcontorted, an- 


trorsely scabrid throughout, at length divergent, subequal to the lemma : 
awns of the sterile lemmas much shorter, Palea subequal, hairy along 
the keels and on the suriace. Anthers 0.5 mm. long. Caryopsis 6.5 mm 


long. 
Killa Abdullah, Duthie: Hindu Bagh, Harsukh ; Quetta. M. Nawaz, 


Asghar Ali, 
Tribe 3, Festuceae 


Spikelets usually all alike, hermaphrodite rarely unisexual, 2- to 
many-flowered, laterally compressed, arranged in loose, contracted or 
spike-like panicles, rarely in spikes or racemes; rachilla usually disarti- 
culating above the glumes and -etween the lemmas, rarely below the 


Glumes persistent, similar or the lower smaller, ‘usual!y shorter 


glumes, 
membranous to coriaceous, often 


tran the lowest lemma; lemmas 
herbaceous-membranous, usually 5- to many-nerved, rarely 3-neived, 
awnless or awned from the entire or 2- lobed tip or just below the tip, 


tarely several-awned, the awn straight or curved, not geniculate. 


10. 


KEY TO THE GENERA 


Stigmas 2, covered with whorls of very short hairs, on an elongated 
free style protruding from tne summit of the le nmas. Spixelets 1- to 
3- flrd. Inflorescence spike-like, cylindrical .......... 1, Fingerhuthia 

Stigmas 2, plumose, relatively short, sessile or on a short style, 
protruding laterally from the lemmas «. .-..-..c ce cee ceeeaeeeeecesaee, 9 


Lemmas essentially uniform, the upper ones not forming a convolute 
MasS, fats, Bik ee ere hae Sees ao hale ah get yr bade reine tee ia ats 3 


Lemmas dissimilar, the 2 or 3 uppermost empty and convolute into a 


. single club shaped mass; spikelets plump; tip of lemma 2-fid: 


SHOATHS CLOSE aise talaranerie ache sacuaks ta tieanpAber ecanannnaeauans 2. Melica 


Spikelets of two forms, fertile spikelet of each fascicle of spikelets 
1- to 3-flrd., terminal ; the sterile spikelets with obtuse lemmas and 
forming a sort of involucre around the fertile spikelet ..... .. 


‘Ree RE Oe) a bral dah SALA aA eed Rae o Re ONL e NeW Sweet Cage h eed Vos Lamarckia 


Spikelets and lemmas about as broad as long, more or less cordate at 
the base, awnless ; florets closely imbricate, horizontally spreading 


deel reuaies 4, Eriza 
Spikelets.different, atc O weitere ere etuot acm nnstense ranean sees 5 
Stigmas 2, inserted below the hairy apex of the Ovary....-.cc eee 6 
Stigmas 2, inserted at the top of the Ovary... ....cc ccc cceeee sete ee eee ee eenn ees 7 


Spikelets strongly flattened, the lemmas comressed-keeled 


Ji Seeciaie Qiseditedesta gee the cada tod a te Stree edad a fvarheRaete Siasg Sittaeng Sousa tema ieal 5. Ceratociloa 
Spikelets terete or somewhat flattened, but the lemmas rounded on 


the back, at the most keeled towards the apex............ 6. Bromus 
Lemmas keeled on the back................0008 Ape He AGE ee neeSE a 8 
Lemmas rounded on the back, at least in the lowez half. ........... 11 
Spikelets in more or less lax panicles..........:00cccce cece ceeeee eee eu es aged 
Spikelets crowded in dense inflorescences..........cccccccecesccveee eeu eunees 10 


Lemmas acute, mostly with a web of long hairs at the base...7. P02 
Lemmas acuminate or awned, 3-nerved; glabrous at the base 


Sedan cemeokiate DOPE ee eee ene e eee eten btn ee tesessisesrseissseriersessssensO,  Eremopod 


Spikelets borne in dense, one-sided clusters, those united in a lobed 


Panicle. ese. (ea Paes aeh NPs bag deride te wt itenttensh yy ea te tees 9, Dactylis 


i. 


12. 


13 


14. 


15, 


16. 


18. 


19, 


20, 
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Spikelets very closely imbricate in short spikes, those united into 
racemes or heads... ........0 cece cece ceececeecseeveeceaeenegnvenues 10, Aeluropus 


Spikelets borne on very short pedicels on opposite sides ofa spike- 


like raceme ; lemmas awned..........cccccceecce veces ves eenessceuueeterannens 12 
Spikelets arranged in panicles or spike-like racemes, but in the latter 
case spikelets awnless........... Neha arama eae Wee dal themes Gag A eA 13 
Spikelets. with>.2 gluiies:scts aes eee oceans 11. Brachypodium 
Spikelets with the inner glume suppressed.............:::eccee cee eeeeeenes 12 


Nerves of the lemma parallel, not converging at apex or but slightly 
sor Spikelets~awn less ax cotes cess wtetiws a isicec dene ceuns ess annee tea hen saat eens 14 


Nerves of lemma converging towards the summit, the lemmas 
Narrowed: at the Apex asaeowese oe ivace satan ante wnieeteacais 17 


Spikelets in a simple or compound spike, sessile or subsessile, 


inserted in two rows on one Side of the axiS.........6:.ccsceeene eee ee eee 15 
Spikelets in open or contracted Panicles............ccccceceeeee cee te ence ens 16 
Florets divergent at the summit; Jemma 2-dentate, mucronate- 

dtistate at the: tip ainscvadesiests nas arate wie tonedeaetas 13. Nardurus 
Florets not divergent: lemma truncate at the apex; spikelets 

subsessile : culms leafy up to the spike............ees 14. Sclerochloa 
Nerves prominent ; lodicules united ; styles distinct......... (Glyceria) 
Nerves faint ; lodicules distinct ; stigmas sessile......... 15. Puccinellia 


Hilum punctate ; spikelets awnless, smooth, on short thick pedicels 
Te Stilt Panic les scisdewweceirind erections reais «  Seeeateaad 16. Scleroroa 
PAGERS. TEAR oak Ges io aes Nenenans Cas ARASH ea ys Mote aes 18 


Spikelets in a panicle. Lemmas awned or pointed, not covered with 


CUS le Sica leis ee dances dese hea tae aahavien Heese tana nee Aetna ean 19 
Spikelets in a simple or compound spike. Lemmas awnless, covered 
with coarse hyaline tubercles......--.c::seececeseseeeeetenees 17. Castellia 


Perennial. Glumes subequal. Pedicels of the spikelets short, 
slender. Stigmas long, laterally exerted during flowering...-..------ 20 
Annual, as a rule, Glumes unequal. Pedicels of the spikelets 
thickened and compressed. Stigmas short, remaining included 
during flowering...:...cceceeeeeeee seen ents eee ene ees henloneitewis 18, Vulpia 


Glumes white MeMbramouS......seeceeeee cee eee renee eee cent ees 19, Leucopoa 
Glumes green herbaceouS......-:-s: seer eee seerteee ete nes ree ctn ees 20. Festuca 
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1. Fingerhuthia Nees 

Erect, rigid, annual or perennial grasses, with the habit of Phlewmr 
Inflorescence a dense, cylindrical or oblong, solitary spiciform sanieles 
the fertile spikelets falling entire at maturity. the basal sterile cpikelet 
persistent and reduced to subulate glumes. Spikelets strongly laterally 
compressed, 1- to 3-flowered, the lower floret bisexual or female, she 
intermediate, if present, male, the uppermost reduced to an empty 
lemma. Glumes subequal, rigidly membranous, keeled, 1-nerved, aris- 
tate. Lemma as long as the upper glume, oblong-!anceolate, obtuse, 5- 
nerved: mucronate or dorsally shortly awned;  palea rigid, 2-keeled. 
Stamens 3. Lodicules obcordate. Stigmas covered with whorls of very 
short hairs, terminally exserted. 

1, Fingerhuthia affghanica Boiss. 
Fingerhuthia affghanica Boiss. Fl. Orient. 5: 569 (1884) ; Hook. f., Fl. 

Brit. Ind. 7 : 306 (1896). 

Perennial. Culms tufted, up to 40cm. high, erect, 3 noded, simple. 
glabrous; nodes glab- 
rous. Leaf-blaces li- 
near, up to 12 cm, long, 
3mm. broad, flat 
but rolled in drying, 
long acuminate, striate, 
glabrous, smooth ; 
sheaths slipping from 
the culms, upper tight- 
terete, smooth, glab- 
rous, sometimes turn- 
ing purple, half as 
long as the internode ; 
ligule represented by a 
short hairy rim. Pani- 
cle oblong, spiciform, 
2.5-3 cm. long, 1 cm. 
wide, sometimes with 
a purplish tinge in the 
upper half; peduncle 
2.5-7.5 cm. long, scab- 





Fig. 94—Fingerhuthia affghanica 
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tid below the panicle; axis finely hairy, appearing tubercular 
after the spikelets have fallen off. Spikelets imbricate, flattened, 
5mm. long, 3-flowered, the lowest floret female, the middle male and 
the upper represented by an empty lemma; rachilla joints conspicuous, 
glabrous. Glumes subequal, rigidly membranous, lanceolate, keeled, 
\-nerved, awned, awn straight, 2 mm. long ; keel and margins long-ciliate. 
Female floret; lemma _ chartaceous, 5 mm. long, 5 nerved, mucronate, 
scabrid on the surface ; keel glabrous but scabrid ; margins ciliate in the 
lower half, scabrid towards the apex, hyaline along the margins and at 
the tip. Palea 4 mm. long, 2-keeled, keels scabrid below, ciliate above, 
and between the keels. Caryopsis 1.8mm. long. Male floret : lemma 
similar but shorter, obsoletely mucronulate. Anthers 2 mm. Jong. 


Peshawar, J. L, Stewart ; Pab in Jhalawan, Hughes-Buller ; Kohat, 
near Thal ; Fort Munro, October, 1957 ! 


2. Melica Linn. 


Perennial grasses with narrow flat leaves and closed sheaths. 
Panicle spiciform or with spreading branches. Spikelets rather large, 
2- to several-flowered, with one or two fertile florets; rachilla 
disarticulating below or above the glumes, produced beyond the perfect 
floret or florets and bearing 2 or 3 approximate gradually smaller empty 
lemmas, each enclosing the one above. Glumes somewhat unequal, thin 
membranous, scarious margined, obtuse or acute, sometimes nearly as 
long as the lower floret, 3- to 5-nerved, the nerves usually prominent. 
Lemmas convex, many-nerved, membranous to rather firm, scarious 
margined, awnless or sometimes awned between the 2-fid tip; callus not 
bearded. Palea 2-keeled, 2-dentate at the tip. 


KEY TO THE SPECIES 
1. Panicle with spreading branches ; rachilla jointed above the glumes 


Ranmuty sia yslepeediate ad bewhiatoecuualees ted wiv badatesd apevawends,, IM, -stabervima 


Panicle spiciform ; rachilla jointed below the glumes.......-.:.+.+062 


2. Fertile lemmas quite glabrous; spikelets broadly oblong, few and 
GISCAN Peaks coool Ree eros 2, M. nutans 


Fertile lemmas one or two, the lower with long spreading hairs on 


the back ; spikelets crowded........:cc:ceerereeeere ree et teen nee 
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3. Sheaths and both sides of the leaves with whitish hairs 
ae Neha take Rice clases ite eee ale A hence vee e Ee ars car ANG os oN Coe Tecan nad 3. M. verisca 


Sheaths and leaves completely glabrous........-...0:0:ceeee cee eee eee eee ee 4 
4. Spikelets 8-9 mm. long; lower glume 4 the upper.....-.:---... eee 


Brnusice @idssa at onebha feet ie mnt Aon Cnn neat a tebe sing ciate Toate 4. M. inaequiglumis 
Spikelets 6 mm, long; lower glumes $—} the upper......-:e-eereeeereees 


sencis ais eusdadetainataddeynie eee ueaanateee set lice 5, M, facquemontit 


1. Melica scaberrima (Nees) Hook. f. 


Melica scaberrima (Nees) Hook. f., Fl. Brit. Ind. 7 : 330 (1896). 
Festuca scaberrima Nees ex Steud. Syn. Pl. Gram, 316 (1854). 


Glyceria scaberrima Steud. Syn. Pl. Gram. 316 (1854). 


Perennial, Culms up to1.5 m. high, cylindrical, smooth ; nodes 
glabrous. Leaf-blades up to 25 cm. long, 
8 mm. broad, flaccid, more or less scabrid. 
glabrous, margins scabrid: sheaths tight, 
terete, margins hirsute; ligules short, 
membranous, truncate, 2-auricled. Panicle 
open, occasionally contracted, rarely redu- 
ced to a subsimple raceme ; axis filiform, 
scabrid; branches 1- or 3 nate, distant, 5-12 
cm. long, simple or branched and then 
bearing clusters of spikelets, horizontal, 
filiform, scabrid. Spikelets 3 to 5-flower- 
ed, 6-12 mm. long, pale green: rachilla 
scaberulous. Lower glume 3.5 mm. long, 
ovate-lanceolate, 1 nerved, Upper glume yt 
5mm. long, ovate-lonceolate, 3-nerved. Fig 95. Melica scaberrima 
Lemma (fertile) 6-7 mm. long, narrowly lanceolate, 7- to 9-nerved. 


Palea 5.5mm. long, scaberulous along the keels and on the surface. 
Anthers 1.5 mm. long. 





Panther Hill, Thandiani, Hazara, 7000 ft., August 15, 1956, E. Nasir 
@ R.R. Stewart ! Kagan ; Kalapani. 


2. Melica nutans Linn. 


Melica nutans Linn. Sp. Pl. 66 (1753); Hook. f., Fl. Brit. Ind. 7: 330 (1896). 
Perennial. Culms up to 45 cm. high. slender, inclined from a long 
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stoloniferous rootstock. Leaf-blades up to 25 cm. 
long, very narrow acuminate, sparsely hairy ; ligule 
very short or 0. Panicle long racemiform, very lax, 
nodding or drooping; branches capillary, secund. 
Spikelets 2-flowered, broadly oblong, 6 mm. long, few, 
distant, very shortly pedicelled, pendulous. Lower 
glume cymbiform, l- nerved, very obtuse. Upper 
glume cymbiform, 3-nerved, very obtuse. Lemma 
oblong, strongly many nerved, quite glabrous, sca- 
berulous. 

It has been collected from Gulmarg by R.R. 
Stewart and is likely to occur on this side of the border as well. 


- 





Fig. 96.--Melica nutans 


3. Melica persica Kunth 


Melica persica Kunth, Rev. Gram. 1 : 351 (1829). 

Melica cupani var, vestita Boiss, Fl, Orient. 5 : 591 (1884). F 
Perennial. Culms densely tufted, 2- or 3-noded, e-ect or curved 

at the base, up to 40 cm. high, smooth 

and glabrous; nodes glabrous. Leaf- 

blades fh neseseumminare. rather firm, 


ong tty - 
x \ ‘t v4 fi: 
flat, densely hairy on both surfaces, 





iv f iy 





up to 15 cm. long and 2-3 mm. broad ; 


sheaths tight, densely hairy, as long as 
or much longer than the internodes ; 





ligules membranous, hyaline, 2 mm. 
long. Panicle spiciform, erect, up to Fig 97.— Medica persica. 

12 cm. long ; axis very minutely scabrid ; branches 1- or 2-nate, distant 
ot crowded, erect, up to 3 cm. long. Spikelets 8-9 mm. loné, 
with one or two fertile florets; rachilla smooth. Lower glume 
45-5 mm. long, ovate-acuminate, 3-nerved, smooth and glabrous 
except on the keel in the upper half which is scabrid. Upper 
glume 79 mm. long, lanceolate, S-nerved, smooth and _ glab- 
rous. Lower lemma6mm. long, elliptic, many-nerved, scabrid along 
the keel in the lower half, dorsally hairy, hairs as long as the spikelet. 
Palea 4.5 mm. long, scabrid along the keels inthe upper half. Carycpsis 
2mm. long : embryo 0.5 mm. long; hilum linear. Second lemma (when 
fertile) shorter and glabrous. Sierile lemmas forming a convolute mass 


at the tip of the rachilla. 
Quetta, M. Nawaz; Asghar Ali, 
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4. Melica inaequiglumis Boiss, 


Melica inaequiglumis Boiss., Diagn. ser. I. vii, 124 (1846) : Hook. f., FI. 
Brit. Ind. 7 : 329 as Syn. . 


Melica cupani vare inaequiglumis Boiss, Fl. Orient. page 5: (1884). 


Perennial. Culms erect or geniculate-ascending, 2- or 3-noded, 
glabrous and smooth; nodes glabrous. Leaf-bla les linear-acuminate, 
up to 10 cm. long, 1.5 mm, broad, glabrous and rough, the basal sheaths 
loose and scarious, culm-sheaths as long as or shorter than the internode, 
rough and glabrous ; ligule membranous, hyaline, 2 mm. long. Panicle 
6 cm. long. unilateral; axis short, scabrid; branches short, pubescent. 
Spikelets 8-9 mm. long, many-flowered, the two lower florets fertile ; 
rachilla joints distinct, smooth. Lower glume 4.5 mm. long, 2.4 mm. broad, 
ovate acute, 3nerved. hyaline, smooth and glabrous. Upper glume 
lanceolate-acuminate 8-9 mm. long, 5-nerved, glabrous, more or less 
scabrid. Fertilelemma (lower) elliptic. 6 mm. long, many-nerved. 
dorsally hairy, hairs as long as the spikelet. Palea 4.5 mm. long; keels 
scabrid in the upper half. Caryopsis 2mm. long. Upper fertile lemma 
shorter, glabrous, 4 mm. long. 


Kagan Valley, M.S. Zahoor. 
4, Melica jacquemontii Decne. 


Melica jacquemcn!i Dene. in Jacquem. Voy. Bot. 174 (1844) t. 175; Hook. 
f., Fl. Brit. Ind. 7 : 329 (1898) as Syn. 


Melica cupani var. breviflora Boiss, Diagn, ser. T. vii, 124 ( 184+), 


Perennial. Culms densely tufted, erect or geniculate-ascending, 
glabrous and smooth. Leaf-blades linear-acuminate, scabrid, up to 10 cm. 
long, 1.5 mm. broad ; sheat’s tight, glabrous and rough ; ligule membran- 
ous, hyaline, 3-4.5 mm. long. Panicle 6.5 cm. long ; branches 1- or 2-nate, 
erect. Spikelets up to 6 mm. long, the lowest floret only fertile ; rachilla 
smooth. Lower glume 4 mm. long, 3-nerved, glabrous. Upper glume 6 mm. 
long, 5-nerved, glabrous. Lemma elliptic, 5 mm. long, many-nerved, 
dorsally hairy, hairs aslong as the spikelet. 

Chitral ; Zapotili, Shokor Shal, Per Wendelbo : Ziarat. 


3, Lamarckia Moench. 


A small annual, tufted grass with flat leaves. Panicle unilateral, 
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rather dense. Spikelets dimorphic, fertile, crowded on the drooping 
branches of a simple secund nodding panicle ; terminal spikelet of each 
branchlet fertile, few-flowered, surrounded by the empty glumes and 
by neuter spikelets consisting of many obovate convolute erose lemmas. 
Fertile spikelet; glumes subequal, subulate-lanceolate, 1-nerved 
subaristate, persistent. Lemma shorter, ovate, convolute, dorsally 
awned below the 2-fid tip; upper lemma terminating the slender 
rachilla, neuter, long-awned. Palea narrow, 2-fid, 2-keeled. 


1. Lamarckia aurea (Linn.) Moench. 


Lamarckia aurea (Linn.) Moench., Meth. 201 (1794); Hook. f.; FI. 


Brit. Ind. 7 : 307 (1896). 
Cynosurus aureus Linn., Sp. Pl, 72 (1753). 





Fig, 98.—Lamarchta aurea, 
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Annua!. Culms densely tufted, up to 25 cm. high, erect or geni- 
culate-ascending, glabrous and smooth, occasionally scabrid below the 
panicle. Leaf-blades up to 14 cm. long, 1 cm. broad, glabrous, margins 
scabrid ; sheaths compressed, keeled, the lower loosely imbricate, the 
upper slightly dilated, glabrous and rough ; ligule oblong, up to 10 mm. 
long, glabrous, obtuse, lacerate. Panicle more or less unilateral, 
oval or oblong, up to 10 cm. long, 3 cm. wide, rather dense; axis 
erect, smooth or slightly scabrid; branches short, solitary, branched 
at the base; branchlets bearing clusters of spikelets ; each cluster 
formed of 4 sterile spikelets surrounding a single fertile spikelet. 
Sterile spikelets linear, 6-7 mm. long, formed of 2  membra- 
nous, lanceolate glumes and 10-12 distichous lemmas; lemmas 
imbricate, oboval, membranous, 3-nerved, rounded and denticulate at 
the apex; one of the sterile spikelets in each cluster formed of 2 
glumes and very shortly pedicelled, 1-nerved, oblong, 2-fid lemma which 
is long-awned from the sinus. Fertile spikelet; glumes subequal, 
4.5-5 mm. long, linear-lanceolate, membranous, scabrid on the keels, 
acuminate or aristulate at the apex. Florets 2, the lower bisexual and 
the upper rudimentary. Bisexual floret pedicelled, by the elongation of 
the rachilla by 1 mm. above the glumes. Lemma oval-lanceolate, shortly 
hispid towards the apex, the rest glabrous and smooth, membranous, 
5-netved, 3 mm. long, awned from the sinus: awn 7 mm. long. 
Palea equalling the lemma, 2-keeled: l|eels pubescent-scabrid 
towards the apex. Caryopsis 2 mm. long. Uprer floret rudimen- 
tary, long-pedicelled by the elongation of the internode, scabrid ; lemma 


very much reduced, l-nerved, oblong, 2-fid, awned from the sinus; 
awn 5 mm. long. 


Peshawar, 22. 4.56, S. Ahmad! Khyber Pass, Akhlaq Ahmad! 
Attock, Jhalar, R.R. Stewart. 


4, Briza Linn. 


Annual or perennial grasses with convolute leaves. Spikelets many- 
flowered, laterally compressed, pendulous in a lax or contracted panicle. 
Glumes subequal, 3- to 5-nerved, persistent. Lemmas boat-shaped of 
saccate, closely imbricate, obtuse or acute or shortly awned, 5-to many- 
nerved, terminal often empty; palea hyaline, broad, 2-nerved. 
Caryopsis closely invested by the palea. 
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Spikelets 3-4 mm. long, 4-5 mm. broad ....c..ececccecerseerccceunee 1. B. minor 
Spikelets 5-7 mm. long, 4-7 mm. broad ......... «045+. -...4. 2 B, media 
Spikelets 15-20 mm. long, 10 mm. broad .... ..... .......... ...3,. B. maxima 


J]. Briza minor Linn. 
Briza minor Linn. Sp. Pl. 70 (1753). 

A loosely tuited annual, 10-45 cm. high. Culms erect or slightly 
geniculate at the base. Leaf-blades 5-8 cm. long, 2-4 mm. broad, glab- 
rous; sheaths terete, smooth and glabrous; ligules 3-6 mm. long, 
membranous, hyaline. Panicle open, erect, broadly oval, 5-15 cm. long. 
Spikelets 4- to 8-flowered, 3-4 mm. long, 4-5 mm. broad, orbicular to 
triangular ovate. Lemmas very broad, cordate at the base, rounded at 
the apex and on the back, 7- to 9-nerved. Palea with 2 narrowly winged 
keels. Anthers 0.6 mm. long. 

Lahore ; Gujranwala, etc. In wheat fields. 

2. Briza media Linn. 
Briza media Linn. Sp. Pl. 70 (1753). 

Perennial, with short rhizomes bearing vegetative shoots. Culms 
erect up to 50 cm. high. Leaf-blades 5-10 cm. 
long, 2-3 mm. broad, scabrid; sheaths tight, smooth; 
ligules 1-2 mm. long, membranous, hyaline. Panicle 
loose, more or less pyramidal, up to 15 cm. long. 
Spikelets very broadly elliptic to broadly ovate, 5-7 
mm.long and 4-7 mm. wide, 5- to 9-flowered. 





Lemmas about 4 mm. long, cordate at the base, 7- 
to 9-nerved. Anthers 2-2.5 mm. long. Fig. 99.— Briza media. 
Kishanganga valley, near Bhagtaur, July 26, 1939, R.R. @ J.D. Stewart. 
3, Briza maxima Linn. 
Briza maxima Linn. Sp. Pl. 70 (1753). 

Annual. Culms loosely tufted, erect. up to 50 cm. high. Leaf-blades 
5-20 cm. long, 3-8 mm. wide ; sheaths rounded, smooth ; ligules 3-5 mm. 
long. Panicle loose, nodding, 3-10 cm. high, branches bearing 1-3 spike- 
lets. Spikelets ovate to oblong, 15-20 mm. long, 10 mm. wide, 8- to 
10-flowered. Lemmas 8 mm. long, sparsely hairy on the back, 11-nerved. 
Anthers up to 2 mm. long. Cultivated in gardens. . 

5. Ceratochloa Beauv. 


- 


Annual or perennial grasses with flat, linear leaves. Inflorescence 
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an erect or nodding panicle. Spikelets strongly flattened, many-flower- 
ed: tachilla jointed above the glumes and between the lemmas. Glumes 
and lemmas compressed-keeled, 5- to many-nerved, awned or 
awnless. Caryopsis deeply furrowed ventrally. Ovary bearing a lobed 
hairy apical appendage, with the two stigmas inserted on one side at the 
base of the latter. . 

1. Ceratochloa unioloides (Willd.) DC. 
Ceratochloa un‘olo:des (Willd.) DC. Cat. Hort. Monsp. 92. 
Bromus unioloides H.B & K. Nov, Gen. et Sp. 1: 151 (1815). 


Ceratochloa cathartica (Vahl) Henrard in Blumea 4 : 498 (1941). 
Bromus catharticus Vahl, Symb. Bot, 2 : 22 (1791). 


Annual. Cxlms tufted, erect o: more often geniculate-ascending. 
Leaf-blades linear, acute, up 
to 20 cm. long,5 mm. broad 
minutely scabrid on both sur- 
faces, glabrous, margins carti- 
laginous, minutely toothed : 
sheaths tight, glabrous and 
smooth ; ligule 3-4 mm. long, 
membranous, convex or 
slightly erose. Panicle few- 
flowered, lax; rachis and 
branches scabtid ; branches 
rarely divided, each crowned 
with a solitary  spikelet. 
Spikelets strongly compres- 
sed, ovate to ovate-lanceo- 
late, up to 2.5 cm. long, 7 
mm. broad, 3- to 6- flowered. 
Lower glume lanceolate, 8-9 
mm. long, 5-nerved, keeled ; 
keels scabrid. Upper glume 
10-12 mm. long, 9-nerved, 
tip blunt, keel — scabrid. 
Lemmas 12-15 mm. long, 
broadly lanceolate, chart- 
aceous, strongly keeled, 
shortly awned, 11- to 13- 
nerved ; callus shortly hairy ; 
tachilla ciliate on the 





Fig. 100,—Ceratochloa unioloides, 
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frontal angle, produced and crowned witha sterile floret. Palea 4-10 
mm. long, keeled ; keels scabrid. Anthers 6 mm. long. 


Introduced, now occasionally found as an escape in gardens and shady 
places. It has been collected from Lahore and Murree. 


6. Bromus Linn. 


Annual or perennial grasses with narrow, usually flat leaves. Panicle 
loose or contracted. Spiselets many-flowered, terete or somewhat 
flattened ; uppermost usually imperfect: rachilla jointed above the 
glumes and between the lemmas, not produced beyond the uppermost 
floret. Glumes persistent, unequal, acute to lanceolate : lower1 - to 
7-nerved; upper 3- to 9-nerved. Lemmas acuminate or shortly cleft, round- 
ed on the back, at most keeled towards the top, 5- to 13 nerved, usually 
awned ; awns several, rarely 3 (B. danthoniae), terminal or subterminal, 
straight or curved rarely geniculate. Palea 2-fd or 2-toothed, with ciliate 
keels, as long as or shorter than the lemma. Ovary bearing a lobed hairy 
apical appendage, with the 2 stigmas inserted on one side at the base of 
the latter. 

KEY TO THE SPECIES 


1, Lower glume l-nerved, upper 3-nerved....-... cect cee te weet eter 
Lower glume 3- to 5-nerved, upper 5- to 9-nerved .....--.... cece 4 

2, Annuals with long-awned spi .elets .-. . -. 26... ccecceeeseereerenreenee 3 
Perennials with short-awned spikelets ...............4. B. inermis 

3... Spikelets. 456 mim, lon cc ieuawisctdarg inves sad aarrecindenss 1. B. gracillimus 
Spikelets more than 12 mm, long...--.--.c:- ceed. Be tectorum 

4. Awn geniculate, twisted at the base; lemmas allor the upper only 
SAW ial vec celndosateGont nce eee ae eu eer oie nes 2. B. danthoniae 
Awn straight or divaricate, not twisted and geniculate ; lemmas 
"ALWAYS Lea Wed ciiw ies - seca desk Sadie adi evan deers icemas nssbsen een eeeN tans: 5 

5. Panicle open, the branches spreading, lax or flexuous.. psenetes 
cine, DEED i ehesisie a Tae b exe tad ance 2 bkat eo aaie ane ee eee 5. B japonicus 

Panicle eenieacted: rather dense, the branches short, erect or 
ASCETICING.... eee eee cece eee cee eee EEE EEE EE EEE EEE EEE TEESE EEE EEE E Eee EEG 6 

6. Panicle axis smooth: lemmas 6 mm. long .. .....-.---6. B. scoparius 
Panicle axis hairy ; lemmas more than 6 mm. lon.....--..::.:-eeeeeeree 7 

7. Lemmas 7-8 mm. long, awn as long as the lemma.....-...-.. 7. B. mollis 


Lemmas 12-18 mm. long, awn 18-25 mm. long......-..---++- 8. B. oxyodon 
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1. Bromus gracillimus Bunge 


Bromus gracillimus Bunge in Mem. Sav. Etr. Petersb. 7 : 527 (1851). 


Bromus crinitus Boiss., & WHoehn. in Boiss. Diagn, ser, I. xiii, 64 (1852) ; Hook. f,, Fl. Brit. 
Ind. 7: 359 (1896). 


Nevskiella gracillima (Bge.) K. & Vved. in Acta Univ. As. Med. ser. VIII b, Bot. Fase., 
17, 22 (1934), 

Annual. Culms 15-45 cm. high, erect, smooth and glabrous. Leaf- 
blades 4-10 cm. long, 2-2.5 mm. broad, pilose 
or velvety ; sheaths velvety ; ligules ovate, 
lacerate. Panicle 10 cm. long, erect ; axis 
smooth ; branches 3- to 5-nate, capillary, 
erect or spreading, up to 5cm. long. Spike- 
lets 4-5 mm. long, elliptic-oblong, 2- to 5- 
flowered; rachilla scabrid. Lower glume 
3-3,5 mm. long, l-nerved, hyaline except 
along the middle. Upper glume 4-5 mm. 
long, 3-nerved, broadly lanceolate, tip and 
margins hyaline. Lemmas clavate, not im- 
bricating, 4 mm. long, oblong. strongly 
involute, faintly 5-nerved, awned: awn 


12-17 mm. long, straight. Anthers 3-35 mm. 


long. 





Quetta, Asghar Ali ; Baltistan. Fig, 101.—Bromus gracillimus. 


2. Bromus danthoniae Tiin, 


Eromus danthoniae Trin.in C. A. Mey.. PA. Cauc. 24 (1831); Hook. f., 
Fl. Brit. Ind. 7 : 362 (1896) sub macrostachys. 


Boisstera danthoniae A. Br., Ind. Sem. Hort. Berol. 3 (1857). 
Triniusa danthoniae Steud., Syn. Pl. Gram, 328 (1854). 


Annual. Culms 15-45 cm. high, erect or ascending, glabrous or 
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pubescent. Leaf-blades 5-15 
cm. long, narrowly linear, 
acute, more or less hairy or 
velvety ; young sheaths vil- 
lous or velvety ; Iigules ovate, 
lacerate. Panicle up to 12.5 
cm. long ; axis glabrous or 
pubescent ; branches solitary 
or the lower 3- to 4-nate, un- 
_equal, rarely 2.5 cm. long, 
simple, 1- to 2-spiculate - strict, 
suberect, scabrid. Srikelets 2,5- 
4.5 cm. long, 5-7 mm. breed, 
elliptic to linear-oblong, den- 
sely 6- to 20-flewered ; rechilla 
pubescent. Lcwer glume §&-7 





mm. long, broadly lanceolate, Fig. 102.— Bromus danthoniace. 

5-netved, villous velvety or scabrid, tips and margins usually scarious 
and dull white. Uprer glume similar, oblong, 8.5 mm. long, 7- to 9- 
nerved. Lemmas 10-12 mm. long elliptic to obovate-oblong, subacute, 2- 
toothed, 9- to l1l-nerved, margins inflexed from above the middle, all or 
the upper only 3-awned ; lateral awns 3-4 mm. long, the median 12-18 mm. 
long, infra apical, base stout, finally twisted and strongly recurved. 
Palea 9 mm. long, with keels long ciliate. Anthers 1.5-1.8 mm. long. 


Caryopsis 8 mm. long. 
Quetta, Hamiltin, Mumo, Asghar; Tor Shor near Quetta, d.d. 
Norris, M. Nawaz. 
3. Bromus tectorum Linn. 
Bromus tectorum Linn., Sp. Pl. 77 (1753) ; Hook. f., Fl. Brit. Ind. 
7: 359 (1896). 


Annual. Culms up to 45 cm. high, erect or ascending, glabrous oe 
rutescent. Leaf-tlaces 7.5 c.m. long, 3 mm. wide, linear, acute, flaccid, 
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hairy ; sheaths hairy fa- 
rely glabrous; ligule ovate, 
lacerate. Panicle flaccid, 
nodding, up to 12.5 cm. 
long ; axis smooth ; branches 
3- to 6-nate, capillary, flexu- 
ous, often decutved with 
erect tips, sparingly divided. 
Spikelets green, somewhat 
cuneiform in shape, 1.25-2 
cm. long, loosely itew to 
many-flowered ; rachilla 
joints 3 mm. long, scebrid. 
Lower glume lanceolate, 
acute, 5-8.5 mm. long, 1- 
nerved, tip and margins 
hyaline. Upper glume ob- 
long-lanceolate, 3-nerved, 
8-12.5 mm. long, 2-fid at the Fig. 103.—Bromus fectorum. 

apex. Lemma 12.5-14 mm. long, oblong-lanceolate, acutely 2-fid, lobes 
3 mm. long, 7-nerved, puberulous or scabrid all over, tips and margins 
hyaline, awned from the tip or below it ; awn up to 2 cm. long, straight or 
slightly curved. Palea 10 mm. long, 2-keeled, looseiy long-ciliate on the 
keels. Anthers 1 mm. long. 





Bolan Pass, Griffith, Stocks ; Quetta, Lace, Hamilton, Duthie, M. 
Nawaz ; Shebo near Quetta, Munro ; Kanozoi Murgha, Harsukh ; Harboi 
Hills, Hughes Buller; Chitral: Barum Gol; Gilgit; Astor; 
Baltistan ; Rawalpindi, Wingate. Common usually above 6000 ft. 


Bromus inermis Hook. f. 


Bromus inermis Hook. f., Fl. Brit. Ind. 7 : 357 (1896) non Leyss. 


Perennial, with a short creeping rhizome. Culms up to 1.2 m. high, 
erect or geniculate-ascending, smooth and glabrous. Leaf-blades flat, flac- 
cid, linear-acuminate, 30-45 cm. long, 4-15 mm. broad, covered with scat- 
tered hairs on the upper surface, lower surface scaberulous; sheaths 
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“gnoee or less keeled, tight ; ligule 
very short, truncate, lacerate. Pa 
nicle large 15-20 cm. long, open or 
contracted, erect or nodding; 
axis smooth : lower branches 3- to 
4-nate, simple or spaiingly branch- 
ed, 5-12.5 cm. long. Spikelets linear- 
oblong, up to 5 cm. long, pale green 
rarely purplish, loosely 5- to 12- 
flowered ; rachilla pubescent. Lower 
glume lanceolate, keeled, 6-8 mm. 
long, l-nerved. Upper glume 8-10 
mm. long, oblong-lanceolate, sub- 
acute, 3-nerved. Lemmas 8-12 mm. 
long, oblong-lanceolate, obtuse, 5- 
sub 7-nerved. hairy on the back, 
tip and upper margins hyaline: 
awn up to 4 mm. long or absent. 
Palea 10mm, long, densely hairy 
along the keels and on the surface. Mig. lud.—Broncus inermis. 
Anthers 4-5 mm. long. 





Kagan Valley : Kagan, Sharhan ; Gilgit ; Chitral. 


1, Bromus japonicus Thunb. 


Bromus japonicus Thunb., F'. Jap. 52 (1784). 

Bromus patulus Mert. & Koch in Roehl, Deutschl.-Fl. | : 685 (1829) ; Hook. f., Fl. Brit. Ind. 
7: 361 (1896), 

Bromus arvensis Duthie, Grasses N. W. India, 43 (1883). 


Bromus Japonicus var. vestitus (Schrad.) Henr. in Blumea 4: 502 (1941s. 


Annual. Culms 30-60 cm. high, erect, glabrous or puberulous. Leaf- 
blades up to 30 cm. long, 6mm. wide, pilose ; sheatis pilose ; ligules 
Short, ovate, toothed. Panicle broadly pyramidal, up to 20 cm. long, 
somewhat drooping ; axis glabrous or pubescent ; branches solitary or 
3- to 5-nate, 1-to 4+spiculate, slender, flexuous, lower up to 15cm. long. 
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simple or branched, sp- 
reading or nodding. Spike- 
lets turgid, densely or 
loosely 7- to 12- flowered, 
1.8-2.5 cm. long ; rachilla 
joints distinct, 1.1.5 mm. 
long, scabrid. Lowe 
glume 6-8 mm. long, lan- 
ceolate, acute, pubescent. 
3-nerved, tip and upper 
margins hyaline. Upper 
glume 8-10 mm. long, 
lanceolate, acute, pubes- 
cent, 3-nerved, tip and 
upper margins hyaline. 
Upper glume 8-10 mm. 
long, obtuse, pubescent, Vis, 1uS— Bromus japontcus. 

7-nerved. Lemmas broad, obtuse, hairy, 8-10 mm. long, 7-netved, 2-tooth- 
ed, awned ; flexuous, usually somewhat divergent in drying, 8-16 mm. 
long. Palea long and loosely ciliate on the keels. Anthers 1-1.13 mm. 
long. 





Very common in the lower hilly parts. 


6. Bromus scoparius Linn. 


Bromus sccparius Linn., Cent. Pl. 1 : 6 (1755); Hook. f., Fl. Brit. Ind. 
7: 360 (1896). 


Annual. Culms 8-45 cm. high, erect, slender. glabrous. Leaf-olades 
5-9 cm. long, 4 mm. broad, linear with scattered stiff hairs ; sheaths tight, 
glabrous, hairy at the mouth: Jigule short, truncite, toothed. Panicle 
erect, compact, 25-45 cm. long, oblong to obovate; axis smooth : 
branches solitary or 2-nate, short, crowded, scaberulous Spikelets densely 
fascicled, 8-12 mm. long, 2.5-35 mm. broad, 5- to &-flrd.; rachilla scaberul- 
lous. Lower glume ovate lanceolate, 3.5 mm. long, acute, 3- to 5-nerved. 
Upper glume 6 mm. 'ong, 5- to 7-nerved. Lemmas oblong-obtuse, 6 mm. 
long, minutely 2-fid, 7- sub 9-nerved ; awn slender. about 6 mm. long, at 
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length spreading. Palea obtuse; keels loosely long-ciliate. Anthers 
0,5-9.6 mm. long. 


Gilgit. 
7. Bromus mollis Linn. 


Bromus mollis Linn. Sp. Pl. ed. 2, 112 (1762); Hoo’:. f., Fl Brit. Ind. 


7: 369 (1836). 
Serrafalcus mollis (Linn.) Parl, Pl. Rar, Sic. 2: 11 (1840). 


Annual. Culms 15-43 cm high, erect or ascending, villous to glabrous. 


Leaf blades 37-10 cm. 
long, linear acute, 
flaccid, subhirsute 


above, pubescent be- 
low ; sheaths velvety 


or softly hairy ; /igu- 
les very short, glab- 
rous or hairy, denti- 
culate. Panicle com- 
pact or loose but 
contracted, ovate to 
oblong, 2.5-15 cm. 
long, erect; axis 
hairy; branches 3- 
to 6-nate, scabrid or 
softly pubescent. 
Spikelets ovate ob- 





long to elliptic, Fig. 106.—Bromus mullis. 

12-18 mm. long, 5-6 mm. broad, densely 5- to 12+ flowered ; rachilla 
Scaberulous, Lower glume 6-7.5 mm. long, ovate-lanceolate, acute or 
Upper glume 8 mm. long, 
broadly sub. 


mucronate, 5-nerved, midrib percurrent. 
elliptic-oblong, 7- to 9-nerved. Le.nmas 7.5-8 mm. long, 
obovate, obtuse, pubescent, shortly 2-lobed, 7-nerved ; awn subterminal, 
as long as or somewhat shorter than the lemma. Palea obtusely 2-lobed ; 
keels loosely long-ciliate. Antirers 1.5-2 mm. long. 

Swat, May 1953, Shaukat | Murree, Sep. 1957, Asghar ! 
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8. Bromus Oxyodon Schrenk 


Eromus oxyodon Schrenk, Enumer. Pl. Nov. 2:1; Hook. f., Fl. Brit. 
Ind. 7 : 361 (1896). 


Annual. Culms 15-45 cm. high, erect or ascending, pubescent. Leaf- 
hlades 5-12 cm. long, linear, hairy or velvety; sheaths villous ; ligules 
ovate. lacerate. Panicle up to 12.5 cm. long, contracted, erect; axis 
pubescent ; branches 2- to 5-nate, unequal, suberect, rarely nodding, 
scabrid, simple, 1- to3-spiculate. Spikelets 3.7 cm. long, 3-4 mm. wide, 
densely 5- to 10-flowered ; rachilla puberulous. Lower glume narrow 
lanceolate, scabrid with appressed hairs, 8-10 mm. long, 1- to 3-nerved. 
Upper glume oblong, lanceolate, 11-14 mm. long, 5-nerved, glistening 
with appressed hairs. Lemmas 12-18 mm. long, 3-3.5 mm. broad, oblong- 
lanceolate, margins inflexed below the middle, subacute, 2-toothed, 7- to 
O-nerved ; awn 18-25 mm. long, infra-apical, nearly straight or moderately 
curved. Palea with loosely long-ciliate keels. 


Gilgit : Kalapani Hills, 13.852, A.H. Khan ! Baltistan. 
7. Poa Linn. 


Annual or perennial grasses. Spikelets 2- to 6-flowered, in loose or 
contracted panicles; rachilla jointed above the glumes and between the 
lemmas, Glabrous or minutely hairy. Florets all bisexual or the upper 
imperfect or female. Glumes thin, membranous, sometimes keeled, acute 
or obtuse, l- to 3-nerved. Lemmas membranous, sometimes rather firm, 
5- to 7-nerved, awnless ; callus short, obtuse, often with a tuft of long 
wool. Paleas shorter than the lemmas, 2-keeled. Ovary glabrous ; styles 
shoit, free ; stigmas plumose, laterally exserted. Caryopsis often grooved, 
free ur adherent to the palea ; hilum punctiform, basal. 


KEY TO THE SPECIES 


1. Culms without a bulbous thickening at the base................008 2 
Culms with a bulbous thickening at the base...........0.cccccc0ee 21. 
Gee RCE IS< “OT PALER PILOSO sows niccumonaas bore cew im anien Sadia piocdteneractem Yeaaraanle 3 
Keels of palea simipilose or scabrid ..........0.ecccccccececceccceccuceeues 6 
3. Wool copious : lemmas hairy between the nerves......1. P. nepalensis 


Wool absent; lemmas not hairy between the nerves.............::4 


10. 


1, 
12. 


13. 


14, 
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Lemmas ciliate on the lateral nerves and on the keel: anthers 
Leo eG-iiie SIGS aged Sse re etteteeees 2. P.supina 
Lemmas ciliate along all the nerves and on the keel............... 5 
Anthers 0.2-0.3 mm. Ion... ...:...:ccccecccsccscesesesssceeeves 3. P. infrma 
Anthers 0.6-0.8 mm. long..........ccceeceeseeeeeces eee cae eeees 4. P. annua 
_ Keels of palea semipilose.......-..cccccccccccccecsecee seveuseeceessecevensatecs 7 
Keels of pala. Scabrid..c:icasiacisnd sadesicingwobeiawscaee Hii oa deadvntaaalavee! 9 
Lemmas silky between the nerves; lower glume 3-nerved;: 


POLE INAS ceo ce pid Se sereems screwed Prana iewpen tla tists Van auamlaes ameter a 8 
Lemmas glabrous between the nerves; anthers 1 mm. long; 
lower glume l-nerved; a slender annual... .....5. P. stewartiana 


Spikelets broadly ovate; leaves all collected at the base of the 
plant ocd cadenwllay stators ORAS Sear ore Mie dhsttena Stas Sohiang oa wevtia 0 Sraustat rai oatafon mate shite Sinisa ate aa 6. P. alpina 
Spikelets oblong ; panicle spreading: a stoloniferous perennial 
With: “leaty: SCMliNs 22 execs theta agen eee 7. P. stapfana 
Anthers 2 mm. lon OF OVEL........cccccecete cee eeneer cence enenseneneeeees 10 
Anthers- under: 'c- Inns lOnB sce. siseccdeeverace Sei teieeetia eee ees 15 
Ligule of the topmost leaf not over 1 mm.; lemma _ conspicu- 
OuUsl¥Y S2MeL ved eves ses se. os oc ear ee Sine Seg i ae ES 11 
Ligule of the topmost leat over 2 mm. long; lemma inconspi- 
CUOUSIY:. “STE PVE ds eoreckt ce. WEA eee eee 13 
Lower glume 3-nerved; ligule 0.5 mm. long......--: 8. P. nemoralis 
Lower glume l-nerved; ligule over 1.5 mm. long...............6. 12 
Lemmas perfectly Slabrous..........:..:cseceeeeeeeeeee oes 9. P. aitchisoni 
Lemma ciliate, at least along the nerveS......-.--...-.++ 10. P. polycolea 
Lemmas smooth. shining; lower glume 3-nerved; culms scabrid 
below the panicle; lower branches of the panicle 2-nate 
2 sede edhe es br bcsdeteln aldo a ea eas a EE 11. P.  sterilis 
Lemmas 4-5 mm. long, scabrid in the upper half, pubescent 
below ; glumes and lemmas dull ........... --.++ Hee tet ak Pane seen 14 
Upper glume 3-3.5 mm. long; basal leaves setaceous ; rachilla 


joints not CONSPiCUOUS..+--..6. ce eee trees 12, P. pagophila 


Upper glume 4-5.5 mm. long ; basal leaves flat ; rachilla joints 


COMSPICUOUS....c.s eee eee renee eee ae eteegeneeeee peeneees 13. P.  falccnern 
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15 Lower glume longer than the spikelet or atleast the lower 


lemma: anthers less than 1 mm. long......... .-. 14. P. setulosa 
Lower glume detinitely shorter than the lower lemma............... 16 
16. Panicle narrow ; lowest branches 2- rarely 3-nate «...- es 17 
Panicle spreading; lowest branches of the panicle 3- to 5-nate ; 
rhizome” CXteNSIVe”. sakvsoriewh Cube sad cis caw iaNe ete 18 
17. Plants very glaucous......... cece eect ee eee 15. P. itwinoviana 
Plants not at all glaucous; rhizomatous ..... ..... 16. P. Graratica 
18. Plants erect from the base.. esas nO lacnct ietyilantvigt ies dan ae eee ata 
Plants conspicuously sewed at eats Wace sik gatas 17. P. alpigena 
19. Basal leaves narrow, almost setaceous; lemmas; 2.5-3 mm. long: 
anthers 1°55 mm. long.........--- ee te 18. P. angustifolia 
Basal leaves broad, flat: lemmas 3-4,5 mm. long............... 20 


20. Ligules not more than 2 mm. long; lemmas 3-3.5 mm, 
long, granular-punctate ; anthers 1.5-2 mm, long...19.  P. pratensis 
Ligules 2.5-6 mm. long; lemmas 3.5-455 mm. long, smooth: 
anthers 1 mm. long... -.......c.e ceceeee eee 10:20, PP. jaunsarensis 

2). Lemmas 3.5-4 mm, long; spikelets rarely proliferating...... 
Lanteasquereeeerealaieee LPG ne haredonpaanaN NEES ane 21. P. sinaica 
Lemmas 2.°-3 mm. long; spikelets always proliferating............ 
sco sku dedon ts Berna Ry Verena ies ie Sabtwmatineegione 2 234°02" P: buibesa 


1. Poa nepalensis Wall. 
Poa nepalensis Wall. ex Duthie, Grass. of North-Western India, p. 40, 
1883. 
Poa annua Linn. var. ne palensis Grizeb. in Goett. Nachbr., 75 (1868). 

Perennial with a creeping rhizome. Culms geniculately ascend- 
ing, up to 50cm. high, smooth and glabrous, long exserted from the 
uppermost leaf sheath, 2-3-noded. Leaf-blades up to 15 x 04 cm:; 
sheaths rather loose, smooth and glabrous, ultimately slipping from the 
culms ; ligule up to 1.5 mm.long. Panicle large, pyramidal, up to 14x 
10 cm. ; axis smooth and glabrous ; branches 2-nate, one much longer than 
the other, smooth, and glabrous, naked at the base for 1/3-1/2 their total 
length. Spikelets whitish, 4-flowered, 3.5-4 mm. long, elliptic ; rachilla 
smooth and glabrous. Lower glume 1.5-2 x 0.6 mm. curved on the back, 
l-nerved, hyaline on the margins, scabrid in the upper half of the keel. 
Upper glume 2,25-2.5 x 1.4mm, broadly elliptic or elliptic-ovate, 3-nerved, 
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curved on the back, hyaline on the margin, scabrid in the upper half of 


the keel. Lemm2z 2.5 x2 mm, oblong-elliptic, narrowly hyaline on the 





Fig. 107,—Poa spp. a. P. nepalenesis; b. P. annua; c. P. alpina 
d. P. stapfiana ; ce. P. nemoralis ; f. P. polycolea; g. P. sterilis, 
margins, 5-nerved, the intermediate nerves inconspicuous, hairy on the 
lateral nerves and on the keel, faintly punctate all over the dorsal surface, 
minutely scaberulous in the lower third. Wool copious. Anthers 0.75 mm. 
long. Palea shorter than the lemma, pilose on the keel. 
Trarkhel, Poonch, April 25, 1953, leg. R.R. Stewart & A. Rashid. 


‘2, Poa supina Schrad. 
Poa supine Schrad., Fl. Germ. I : 289 (1805) ; Bor, lc. 50: 822. 


Perennial with leafy runners. Culms decumbent at the base, upto 
15 cm. high, leafy to the panicle. Leaf-blades 1-2.5 x 0,2-0.3 cm., flaccid, 
scabrid along the margins ; sheaths longer than the internodes, very loose 
or tight, smooth and glabrous ; ligules up to 1.5 mm. long, rounded at the 
apex. Panicle at first dense, then spreading, pyramidal ; axis smooth and 
8labrous ; branches 2-nate or solitary, horizontal or deflexed. Spikelets 
5- to 6-flowered, 4-5 mm. long, clustered at the ends of thin branchlets ; 
tachilla smooth and glabrous. Lower glume 1.5 x 0.8 mm., oblong, 1-nerv- 
ed, narrowly hyaline along the margins, smooth and glabrous. Upper 
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glume 2.5 x 1.2-1.3 mm., elliptic, 3-nerved, narrowly to broadly hyaline 
onthe margins, minutely scabrid along the keel. Lemma 2.5-3.0 x 2-3 mm., 
broadly elliptic, 5-nerved, ciliate on the keel in the lower 1/2-1/3, 
scarbid on the keel above, ciliate on the marginal nerves, otherwise 
smooth and glabrous. Wocl absent. Anthers 1.2-2 mm. long. Palea 
shorter than the lemma, ciliate on the keels. 

Hazara: Siran Valley, Inayat; Chitral : Barum Gol, Shokor Shal, 
Per Wendelbo. Thandiani, A. R. Beg. 


3. Poa infirma H. B. K. 


Poa infrma H.B.K., Nov. Gen. et Sp.1: 158 (1815); Bor, I. c. 50: 
818. 

Annual. Culms slender, smooth and glabrous, up to 15 cm. high, 
leafy tothe panicle. Leaf-blades soft, flaccid, up to6cm. long, 5 mm. 
broad, scabrid on the margins and on the midrib below; sheaths 
rather loose, smooth and glabrous; Jligules1-2 mm. long, rounded 
or obtuse at the apex. Panicle narrow, oblong, rather spreading ; 
branches 2-nate, often a longer accompanied by a shorter; ascending, 
rarely horizontal and never deflexed ; axis smooth and glabrous, angled; 
Spikelets 4-4.5 mm. long, 3- to 5-flowered, oblong ; rachilla smooth and 
glabrous. Lower glume 1.25 x 0.6 mm., oblong, acute, 1-nerved, broadly 
hyaline on the margins, smooth and glabrous. Upper glume 1.5x1 mm, 
broadly elliptic, 3-nerved, broadly hyaline on the margins, smooth and 
glabrous. Lemma 2.5 x 1.5 mm., oblong-ovate, rounded at the apex, 
faintly 5-nerved, broadly hyaline on the margins, almost straight on the 
back, ciliate on all nerves. Wool0. Palea shorter than the lemma: 
keels pilose. Anthers 0.22-0. 33 mm. long. 

Rawalpindi, R. R. Stewart. 


4, Poa annua Linn. 


Poa annua Linn., Sp. Pl. 68 (1753) ; Bor, l. c. 51 : 72. 

Annual. Culms geniculate-ascending, up to 30 cm. high, Leafbiades 
2-3.5 cm. long, 0.5 cm. broad, flaccid, scaberulous on the margins: sheaths 
somewhat compressed, smooth and glabrous, shorter or longer than the 
nodes ; ligules of the uppermost leaf up to 3 mm. long. Panicle loose, 
pyramidal, cm. 10 long, 4 cm. broad ; axis smooth and glabrous ; branches 
e-nate, rarely more or solitary, spreading, ultimately deflexed, 2-8 mm. 
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long before branching, smooth and glabrous ; pedicels scabrid. Spikelets 
3- to 5- flowered, ovate or ovate-elliptic, 4-6 mm. long, green: rachilla 
smooth and glabrous. Lower glume 1.5-2 x 1 mm.,, lanceolate, 1-nerved, 
hyaline on the margins, scabrid on the keel. Upper glume 2-2.5 x 1.5 mm.., 
elliptic, 3-nerved, hyaline on the margins, scabrid on the keel. Lemma 
3x15mm, oblong, broadly hyaline on the margins, 5-nerved, ciliate on 
the keel for 3/4 of its length, ciliate on the lateral nerves below, the rest 
smooth and glabrous. Wool absent. Palea long ciliate on the keels. 
Anthers 0.6-0.8 mm. long. 


Through out the plains during winter ; also reported from Lowari 
Pass, Quetta, Peshawar, Rawalpindi, Murree, and Swat, Khaza Khela. 


5. Poa stewartiana Bor 


Poa stewartiana Bor in Kew Bull. 1951 : 185 (1951). 


Annual. Culms very slender, erect, up to 30cm. high, smooth and 
glabrous. Leaf blades up to 15 cm. long, 0.3-".4 cm. broad, flaccid, 
scaberulous on the margins, smooth and glabrous on both surfaces ; 
sheaths tight, smooth and glabrous, longer than the internodes ; ligules 
silky, 2.5-3 mm. long. Panicle spreading, often nodding, upto 20 cm. 
long, 10 cm. broad ; axis angled, scaberulous ; branches 2-nate, erect, 
spreading or finally deflexed, flexuous, scaberulous, naked for 3-4 cm, and 
then rebranching and carrying a few spikelets at the tips. Spikelets 
3-5 mm. long, broadly elliptic, 3- to 4-flowered :rachilla smooth. Lower 
glume 2.5-3 x 0.75-1 mm., lanceolate, l+nerved, smooth and glabrous 
except on the keel in the upper patt which is scabrid. Upper glume 
2.5-4 x 1-2 mm., oblong or oblong-elliptic, 3-nerved, hyaline on the 
margins, smooth and glabrous, except on the keel in the upper half which 
is scabrid. Lemma 2.5-3x 1.75-2 mm., oblong-elliptic, 5-nerved, ciliate 
on the keel in the lower half and on the marginal nerves, scabrid on the 
keel in the upper half. Wool copious. Palea ciliate on the keels in the 
lower half, scabrid above. Anthers 1 mm. long. 

Swat : Beyond Bishigram, July 11, 1953, R. R. Stewart & A. Rehman. 


6. Poa alpina Linn. 


Poa alpina Linn., Sp. Pl. 67 (1753) ; Bor, I.c. 51 : 91. 


Perennial. Culms densely tufted, erect or slightly geniculate below, 
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2-noded, up to 40 cm. high. Leaf-blades 5 cm. long, 4 mm. broad, mostly 
crowded at the base of the stem, flat, firm, glabrous. Lowest sheaths short, 
distichous ; the upper tight, covering the nodes and much longer than 
the blades ; [igules usually 2 mm. long, rarely up to 4 mm. long. Panicle 
dense, or occasionally lax ; peduncle long-exserted ; basal branches 2-nate, 
naked at the base, erect or spreading, smooth and glabrous, branched 
usually only once ; branchlets often rough; pedicels scabrid. Spikelets 
crowded, broadly ovate, 4-6 mm. long, 3- to 6-flowered, rachilla smooth 
and glabrous. Lower glume 3-35 x 2 mm., curved on the back, 
ovate-acute, 3-nerved, hyaline along the margins, smooth and 
glabrous except for the upper part of the keel which is scabrid. 
Upper glume 3.5-4 x 2.5 mm., elliptic-acute, 3-nerved, strongly curved on 
the back, which is scabrid in the upper part. Lemma 4mm. long, 2 mm. 
broad, curved on the back, ovate-oblong or oblong, broadly hyaline on the 
margins, 5-nerved, shortly hairy on the dorsal surface in the lower half, 
punctate all over the dorsal surface, long ciliate on the keelin the lower 
half, scabrid in the upper half, long ciliate on the lateral nerves. Wool 
absent. Palea with keels long ciliate in the lower half, scabrid in the 
upper half. Anthers 1.5 mm. long. 


Hazara: Kagan Valley, Duthie ; Deosai Plains, 12400 ft., August 16, 
1952, I. A. Siddique; Samosar Lake, 11000 ft. July 27, 1952, I. A. Siddique; 
Babusar Pass, 13500 ft.; upper Swat, M. Aslam Khan; Kagan valley, 
M.S. Zahur ; Saiful Maluk, Shaukat. 


7. Poa stapfiana Bor 


Poa stapfiana Bor in Kew Bull. 1949: 23) (1949), 
Poa tremula Stapf in Hook, f., Fl, Brit, Ind. 7 : 344 (1896) non Lam, 


A perennial, stoloniferous grass. Culms erect or geniculate, up to 
60 cm. high, leafy up to the panicle, smooth and glabrous. Leaf- 
blades 5-14 cm. long, 1-4 mm. broad, flaccid or occasionally firm, 
glabrous, distinctly toothed on the cartilaginous margins, smooth or 
minutely scabrid on the upper surface; sheaths longer than the inter- 
nodes, rather loose, smooth and glabrous; ligules up to 5 mm. long, 
obtuse. Panicle lax, loose, widely spreading, pyramidal, up to 25 cm. 
long ; axis smooth and glabrous; branches long and flexuous, lowest 2-nate, 
very rarely l- or 3-nate up to 15 cm. long, smooth, glabrous ; branchlets 
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rough, glabrous ; pedicels scabrid. Spikelets 3-€-flowered, 4-6 mm. long, 
elliptic-oblong, green or somewhat glaucous ; rachilla hairy. Lower glume 
2.75-3,75 x 1-1.5 mm., oblong-lanceolate or even lanceolate, 3-nerved, glab- 
rous, coarsely scabrid on the keel. Upper glume 3-4.5 x 1.5-1.75 mm, 
oblong or elliptic, 3-nerved, glabrous, coarsely scabrid on the keel and 
occasionally on the side nerves. Lemma (lowest) 3-4.5 mm. long, oblong, 
dorsal surface glandular-punctate, ciliate on the keel to the middle and 
scabrid above, ciliate on the lateral nerves, silky-hairy in between the 
nerves. Wool copious or scanty but definite. Palea long ciliate on the 
keels in the lower half. Anthers 1-1.5 mm. long. 
Swat : beyond Ushu, July 27, 1953, R. R. Stewart & A. Rehman. 


8. Poa nemoralis Linn. 

Poa nemoralis Linn., Sp. Pl. ed. I, 69 (1753); Bor, 1. c. 50: 832. 

Perennial, with short stolons. Culms erect or geniculate-ascend- 
ing, up to 80 cm. high, smooth and glabrous. Leaf-blades up to 
20 cm. long, 2 mm. broad, scarbid on both surfaces and on the mar- 
gins, flaccid; sheaths tight but slipping from the culms at the base, 
smooth and glabrous; ligules often absent, at the most a narrow, 
membranous ring, not more than 0.5 mm. long. Panicle loose, up to 
10 cm. long: axis smooth and glabrous; branches widely spreading, 
scabrid, 1-to 4 nate, the branchlets few-spiculate. Spikelets 4-6 mm. 
long, narrowly elliptic or lanceolate, 2- to 5-flowered ; rachilla minute- 
ly hairy. Lower glume 2.5-3 x 1 mm., lanceolate, broadly or narrow- 
ly hyaline on the margins, 3-nerved, smooth and glabrous, scabrid 
on the keel, Upper glume 3-35 x 1.5 mm., elliptic-lanceolate, 3-ner- 
ved, broadly or nairowly hyaline on the margins; the keel scabrid. 
Lemmas 3-3.25 x 1.5 mm., narrowly oblong, acute or sub-obtuse, 
5-nerved, broadly hyaline at tip and on the margins ciliate on the 
keel inthe lower half and scabrid inthe upper half, ciliate on the 
marginal nerves. Wool present. often scanty. Palea scabrid on the 
keels, © Anthers 1.2-1.5 mm. long. 

Kagan Valley: Sharhan, M. S. Zahur; Naran, Shaukat; Gujar, 
A, R. Beg; Dir, A. R- Beg: 

9. Poa aitchisoni Boiss. 

Poa aitchisoni Boiss., Fl. Orient. 5: 602 (1884) ; Bor, I. c. 50 : 835. 

Perennial. Culms geniculate, rooting at the nodes, up to 30 cm. 
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high, leafy, covered at the base with the scarious remains of old 
sheaths. Leaf-blades up to8cm. long, 4 mm. broad, flaccid, scabrid 
on both surfaces and onthe margins; sheaths finely pubescent when 
young becoming glabrous and smooth in age, rather loose and slipp- 
ing from the culms, more or less keeled; ligules about 1 mm. 
long. Panicle up to 9 cm. long, at first contracted then spreading ; 
axis smooth and glabrous, angled; branches 2-nate, erect at first 
then spreading, smooth and glabrous, branched once or twice. Spike- 
lets 4-to 5-flowered, widely opening ; rachilla smooth and_ glabrous, 
long-jointed, joints from below upward: 1, 1,1.5,1; pedicels scabrid. 
Lower glume 3x1mm., lanceolate, l-nerved, hyaline onthe margins, 
scabrid on the keel and on the upper half of the dorsal surface, 
Urper glume 3.5 x 1.2 mm., lanceolate, 3-nerved, hyaline on the 
margins and scaberulous on the dorsal surface in the upper third. 
Lemmas 3.5-3.75x1,5 mm., oblong, conspicuously 5-nerved, glabrous 
on the dorsal surface including the nerves, minutely granular all 
over the dorsal surface, shortly ciliate on the keel, broadly hyaline 
along the margins. Wool scanty, consisting of one or two _ hairs. 
Palea with scabrid keels. Anthers 2-2.5 mm. long. 


Kurram Valley: Aina Mela, Harsukh ; Waziristan, Pir Ghal, 
Duthie. 


10, Poa polycolea Stapf 


Poa polycolea Stapf in Hook. f., Fl. Brit. Ind. 7: 342 (1896) ; Bor, 
l. c. 50: 834. 

A perennial, stoloniferous grass. Culms slender, wiry, erect or 
with a geniculate or creeping base, up to 30 cm. high, clothed at 
the base with numerous, scarious, pale straw coloured sheaths. Leaf- 
blades up to 8 cm. long,4 mm. broad, smooth and glabrous on the 
upper surface, minutely scaberulous on the lower surface and along 
the margins ; sheaths tight (except basal), smooth and glabrous, 
upper sheath much longer than its leaf-blade ; ligule short, up to 1 mm. 
long. Panicle effuse, sometimes more or less contracted, 5-10 cm. 
long, nodding or erect ; peduncle long exerted ; branches whorled, 
the lower in groups of 2-5, flexuous, slender, smooth, branched to the 
first degree and there more often giving rise to a whorl (up to 3) 


of scabrid branchlets which are ultimately spiculate ; pedicels 


scabrid. Spikelets 2- to 4-flowered, up to 7 mm. ‘long, elliptic then 
wedge-shaped ; rachilla glabrous and smooth, minutely gland-pitted, 
long jointed. Lower glume 3-3.75 x 1 mm., linear or lanceolate. 
l-nerved, the keel scabrid in the upper half, otherwise smooth and 
glabrous, hyaline on the margins. Upper glume 3-4 x 2 mm., ovate 
or elliptic, 3-nerved, scabrid on the upper half of the keel, otherwise 
smooth and glabrous, broadly hyaline along the margins. Lemma 
(lowest) 3.5- 5.5 mm. long, oblong or elliptic-oblong, 5-nerved, broadly 
hyaline along the margins, gland pitted all over the dorsal surface, 
scabrid along the nerves on the dorsal surface to almost smooth, 
silky-ciliate along the keel and the lateral nerves or glabrous all over 
the nerves, softly tomentose between the nerves. Weol absent or 
very scanty. Palea with antrorsely scabrid keels. Anthers 2-2.5 
mm. long. 


Kagan Valley : Nadi Kund, M.S. Zahur. 
11. Poa sterilis M. B. 


Poa sterilis M. B., Fl. Taur. Cauc. 1 : 62 (1805) ; Bor, lL. c. 51: 61. 
Perennial. Culms densely tufted, erect, scabrid below the panicle, 
up to 40 cm. high, leafy to the panic'e, covered at the bases with the 
scarious remains of the sheaths. Leaf-blades up to 15cm. long, 1-2 mm. 
broad, flaccid, flat or rolled, glabrous, margins scabrid ; sheaths tight, 
smooth or scabrid, glabrous, somewhat keeled; Jigules 2.5-3 mm. long, 
rounded or truncate at the apex, scabrid on the outer surface. Panicle 
rather lax, sometimes almost strict, 15 x 5 cm.; axis smooth and 
glabrous; branches 2-3, not flexuous, ascending or spreading, very scabrid, 
sparsely rebranched. Spikelets 4-6 mm. long, 2- to 3-flowered ; rachilla 
almost always warty, glabrous or slightly hairy. Lower glume 3.5 x 1.5 
mm., lanceolate or elliptic-oblong, 3-nerved, hyaline on the margins, 
smooth or glabrous, scal-rid on the keel in the upper part. Upper glume 
3.5-4x18mm., elliptic or elliptic-oblong, 3-nerved, smooth and 
glabrous, hyaline on the margins, roughon the keel in the upper part. 
Lemma 3-4 x 1.8 mm., oblong, obscurely 5-nerved, broadly or narrowly 
hyaline on the margins, glabrous between the nerves, ciliate on the keel 
and along the lateral nerves in the lower half. Weol very scanty or 
absent. Palea finely pectinate along the keels. Anthers |.5-2.5 mm. 


long, 
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Chitral: Mirza, Drosh ; Gilgit; Kagan valley : Kagan, Sharhan: 
Swat : Madian. Bahrain. 
12. Poa pagophila Bor 


Poa pagophila Bor in Kew Bull, 1949 : 239 (1949). 
Poa flexuosa Hook. f., Fl. Briv Ind. 7 : 342 (1896) non Sm. nec Vahl. 


Perennial. Culms densely tufted with numerous innovation shoots 
at the base, up to 30 cm. high, smooth and glabrous. Leaf-blades (lower) 
linear, tapering to a stout point, scabrid on the margins and on both 
surfaces ; upper much shorter than their sheaths ; sheaths tight or loose, 
scabrid and glabrous ; /igules up to 3.5 mm. long. Panicle pyramidal, up 
to 10 cm. long, 4-5 cm. wide ; axis smooth and glabrous ; branches 2-nate, 
at first erect but ultimately one or both becoming deflexed, one of the 
pair shorter, smooth or scaberulous, sparsely branching and carrying a 
few crowded spikelets at the tips. Spikelets up to 5.5 mm. long, 3- to 4- 
flowered ; rachilla smooth or warty or even minutely hairy. Lower glume 
25-3 x 1 mm., narrowly elliptic, l-nerved, narrowly hyaline on the margin, 
scabrid on the keel. Upper glume 3-3.5 x 1.6 mm., elliptic, slightly 
curved on the back, 3-nerved, hyaline on the margin, smooth and 
glabrous, except for the scabrid keel. Lemma 4-4.5x 2 mm., obscurely 
Senerved, almost straight on the back, hyaline along the margins, 
scabrid all over the dorsal surface and often with a few short hairs below 
or with felty pubescence. Wool scanty or rately absent. Palea scabrid 
on the keels. Anthers 2- 3 mm. long. 

Beyond Bishigram, Swat, July 11, 1953, R. R. Stewart & A. Rehman. 

13. Poa falconeri Hook. f. 
Poa falconeri Hook. f., Fl. Brit. Ind. 7 : 342 (1896) ; Bor, lc. 51 : 76. 


Perennial. Culms geniculately ascending, leafy up to the panicle, 
up to 75cm. high, clothed at the base by short leathery sheaths. Leaf- 
blades up to 20 cm. long, 4 mm. broad, scabrid along the margins and on 
both surfaces ; sheaths rather loose, slipping from the culms, smooth and 
glabrous ; ligules up to 4 mm. Jong, rounded or truncate at the apex. 
Panicle narrow, lax, 8-12 cm. long with few branches and spikelets: bran- 
ches flexuous, erect, l- to 2-nate at the basal node, often branching once, 
each branchlet ending in a raceme of spikelets. spikelets 2- or occasionally 
3-flowered, when 2-flowered the long prolongation of the rachilla is 
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very characteristic ; florets diverging widely at anthesis: rachilla mi- 
nutely hairy or warty. Lower glume 3.5-4x2 mm., linear-oblong, 1- 
occasionally 3-nerved, gland pitted on the dorsal surface, keel scab- 
rid, narrowly hyaline cn the margins or not at all. Upper glume 
45-5 x 2 mm., 3-neived, elliptic or subovate-oblong, gland-pitted on 
the dorsal surface, keel scabrid in the upper half, only slightly 
hyaline along the margins. Lemma _ (lowest) 4-5 x 2 mm., incons- 
picucusly 5nerved, oblong or elliptic-oblong, scabrid on the upper 
half of the keel, ciliate in the lower half, narrowly hyaline along 
the margins, gland-pitted all over the dorsal surface and silky in the 
lower half. Wool quite absent. Palea scabrid on the keels with 
rather short teeth, surface hairy between the nerves. Anthers 3 mm. 


long. 


Kagan valley. 
14. Poa setulosa Bor 


Poa setulosa Bor in Kew Bull. 1948: 142 (1949), 

Perennial. Culms slender, erect or slightly geniculate at the 
base, up to 25 cm. high, glabrous, scabrid below the panicle, 
Leaf-blades up to 7 cm. long, 15 mm. broad, scabrid on both sur- 
faces and on the margins, flaccid; sheaths tight, scaberulous, glab- 
rous; ligules up to 3mm. long. Panicle narrow, up to 9 cm. long; 
axis scabrid ; branches l- or 2- nate at the basal node, up to 2.5 cm. 
long, naked at the base, few-spiculate, scabrid. Spikelets 4- to 5-flow- 
ered, 4.5 mm. long: rachilla with a few hairs. Lower glume 3.5-4 
x 0.8 mm., awl-shaped in profile, almost setulose at the tip, very 
narrowly hyaline on the matgins, 3-nerved, scabrid along the keel. 
Uprer glume 3.754x1mm., 3-nerved, narrowly hyaline on the mar- 
gins, awl-shaped in yrofile, scabrid on the keel. Lemma 2.75-3x1 
mm., oblong, upper 1/4 hyaline, margins narrowly hyaline, long ciliate 
on the keel in the lower half and on the marginal nerves, incons- 
Picuously 5-nerved, punctate but glabrous on the dorsal surface. Wool 
scanty but distinct. Palea scabrid along the keels. Anthers (.6-0.75 
mm. long. 

Kagan Valley : Naran, Shaukat ; Swat, Mt. Ilam, August 12, 1952, 
R. R. Stewart. 
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15. Poa litwinoviana QOvez. 
Poa litwinoviana Ovez. in Bull. Tadjik. Acad. Sci. 1 : 22 (1933) ; Bor, 
loc. cit. 51: 64. 

A tufted perennial without rhizomes or stolons, the whole plant 
very glaucous. Culms up to 20 cm. high, scabrid below the panicle, 
Leaf-blades glaucous, flat or rolled, rather firm, scabrid on 
the surfaces and the margins, up to 4 cm. long and 1-1.5 mm, 
broad, glabrous; sheaths tight, glaucous, finely scabrid; ligules mem- 
branous, up to 3 mm. long. Panicle narrow, contracted, up to 4 cm. 
long, 8 mm. broad: branches 3-10 mm. long, 2-nate, simple, only 
rarely rebranching, few-spiculate. Spikelets 3-4 mm. long, 2- to3 flo- 
wered. Lower glume 2.5-3 x l1mm., elliptic, acute, 3-nerved. Upper 
glume 3-3.5x 1.8 mm., broadly elliptic, 3-nerved, scabrid in the upper 
half of the keel. Lemma 3.5-4 mm. long, 1.88 mm. broad, oblong 
or elliptic-oblong, obtuse, 5-nerved, hairy on the keel andthe margi- 
nal nerves in the lower half, punctateonthe dorsal surface. Wool 
present but scanty. Palea 2.5 mm. long; keel antrorsely scabrid. An- 
thers 1.£-2 mm. long. 

Chitral : Barum Gol, Shokor Shal, Per Wendelbo. 


16. Poa araratica Trautv. 


Poa araratica Trautv. in Acta Hort. Petrop. 2: 486 (1873); Bor, 
lc. 51: 62. 

A perennial, densely tufted grass with many stems arising from 
a stout rootstock, 3-4 cm. long. Culms up to 30 cm. high, more or 
less scabrid below the panicle, otherwise smooth and glabrous. Leaf- 
blades very narrow when dry and almost filiform, up to 7 cm. long, 
glabrous but scabrid along the margins and on the nerves beneath; 
lower sheaths very loose, slipping from the culms, the upper tight, 
smooth and glabrous; ligules 1.5-2.5 mm. long, truncate. Panicle 
narrow, up to 9 cm. long, 5-8 mm. wide, erect; branches I|- 
to 3nate,not more than 2.5 cm. long, ascending, scabrid, flexuous 
rarely rebranching. Spikelets 4-4.5 mm. long, 3- to 4-flowered: rach- 
illa minutely bristly or verrucose. Lower glume 3.5-3.75 x 1.5 mm, 
oblong or elliptic, 3-nerved, hyaline on the margins, smooth and glab- 
rous, except on the keel which is scabrid. Upper glume 3,.75-4.5 
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x1.5mm. elliptic or ovate-elliptic, 3-nerved, hyaline outside the lateral 
nerves, keel scaberulous near the tip, otherwise smooth and glabrous. 
Lemma 3.5-4 x 1,5-1.75 mm , oblong or elliptic-oblong, 5-nerved, hyaline 
outside the side nerves, ciliate on the keel in the lower half and on 
the marginal nerves Wool very scanty. Palea tinely scabrid along 
the keels, mostly minutely gland dotted between the keels and on the 
flaps. Anthers 1.5 mm. long. 

Chitral: Barum Gol, Sho'or Shal, Per Wendelto; Kagan Valley : 
Babusar Pass, Dy. Meiz; Gujar, A. R. Beg: upper Kagan, Shaukat; 
upper Swat, M. Aslam. 





Fig. 108. Poa spp. a. P. pagophila; b. P. falconeri ; c. P. setulosa ; d. P. araratica ; e. P. 


pratensis ; f. P. jaunsarensis. 
17. Poa alpigena (Blytt) Lindm. 


Poa alpigena (Blytt) Lindm., Svensk. Fanerogam. fl. 91 (1918). 
Poa pratensis Linn, var. alpigena Blytt, Norg. Flora 130 (1861), 


A perennial rhizomatous grass with a characteristic curved under- 
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ground stem. Culms up to 35 cm. high, smooth and glabrous. Leaf- 
blades flat, up to 12 cm. long, 1.5-2 mm. brcad, smooth and glab- 
rous ; sheaths terete, as long as the internode. the basal loose and 
scarious, smooth, glabrous ; ligule over 1.5 mm. long. hyaline. mem- 
branous. Panicle rather dense, erect, 7 x 2.5 cm.: lower branches 
é-nate, the upper solitary. slightly scabrid, rebranching and few-spi- 
culate. Spikelets elliptic-lanceolate or wedge-shaped, up to 4 mm. long, 
3- to 4-flowered ; rachilla smooth and glabrous. Lower glume elliptic- 
oblong, 2.3-3x 1-16 mm., 3-nerved, narrowly hyaline along the mar- 
gins, smooth and glabrous except for the upper half of the keel which 
is scabrid. Upper glume elliptic-oblong, 2.5-3 x 15-2 mm, 2-nerved, 
broadly hyaline on the margins. smooth and glabrous except for the 
upper half of the keel which is scabrid. Lemma (lowest) oblong, 
3.73 x 2.23 mm., hyaline at the tip and on the margins, 5-nerved, 
the intermediate nerves obscure, very long ciliate on the keel in the 
lower half or two-thirds, and on _ the lateral nerves, 
scabrid on the keel above, smooth and glabrous on the dorsal sur- 
face. Wool present, very long and copious. Palea 3.25 mm. long; 
keels antrorsely scabrid. Anthers 1.5 mm. long. 


Upper Swat, August 1958. M. Aslam. 
18, Poa angustifolia Linn. 


Poa angustifolia Linn., Sp. Pl. ed. I, 99 (1753); Bor, l.c. 51: 70. 

A perennial tufted grass with widely spreading scaly rhizomes. 
Culms up to 90 cm. high, erect, covered at the base with the remains 
of the old sheaths. Leaf-blades narrow, up to 20 cm. long, slightly 
rough, glabrous; sheaths tight, smooth and glabrous; ligules up to 2 
mm. long, usually much shorter, truncate. Panicle 5-10 cm. long: 
branches 2 to 5-nate at the lowest node, scabrid, flexuous, spreading 
and somewhat erect, sparingly branched and fewsspiculate. Spikelets 
2 - to 4- flowered, 3—3.5 mm. long ; rachilla glabrous. Lower glume 2 5 
0.8 mm., lanceol.te, 1l-nerved, narrowly hyaline on the margins, scab- 
tid onthe keel in the upper half. Upper glume 2.5x 1.5 mm., 3-nerv- 
ed, hyaline on the margins, scabrid onthe keel in the upper half. 
Lemma 2.5-3 mm. long, oblong, 5-nerved, ciliate on the keel and on 
the lateral nerves in the lower half, keel scabrid in the upper half. 
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Wool present, copious. Palea with fine antrorse teeth on the keels. 


Anthers 1.5 mm. long. 
Swat : Kagan, M. S. Zahur ; Thandiani A. H. Khan: Nathia Gali. 
Dunga Gali, A. H. Khun; Murree, Asghar. 
19. Poa pratensis Linn. 


Pca pratensis Linn., Sp. Pl. 67 (1753); Bor, lc 51: 72. 

A perennial grass with widely creeping, scaly rhizomes: 
densely tufted with intravaginal shoots, up to £0 cm. high, leafless 
above. Leaf-blades of basal leaves up to 25cm. long, those of the culms 
up to 5cm. long, both up to 4 mm. broad, scabrid on the margins and 
on the nerves below; lower sheaths much shorter than the inter- 
nodes. the upper sheaths longer, smooth and glabrous; Jigules short, 
not more than 2mm., scabrid on the back. Panicles short, not more 
than2mm., scabrid on the back. Panicle very compact and dense at 
frst but widely spreading at anthesis, up to 10 cm. long; lowest 
whorl of branches most often 5-nate occasionally 4-nate and rarely 
2- or 3-nate; branches scabrid, bare for half their length, rebranch- 
ing and carrying crowded spikelets. Spikelets oblong- elliptic, 5.5 mm. 
long, 2- to 5-flowered; rachilla glabrous. Lower glume 2-2.5 x 0 8-2 
mm lanceolate, l-nerved but occasionally 3-nerved, hyaline on the 
margins, scabrid onthe keel. Usper glume elliptic or ovate, 2.5-3 x 
2mm., hyaline on the margins, 3-nerved, keels scabrid in the upper 
half. Lemma 3-3.5 x 2 mm., oblong, 5-nerved, hyaline along the margins, 
the keel and marginal nerves ciliate in the lower half, dorsal surface 
granular-punctate. Wocl extremely copious. Pa'ea with scabrid keels 
and granular-punctate surface. Anthers 1.5-2 mm. long 

Gilgit ; Kagan Valley : Naran, Kagan, M. S. Zahur ; Swat : Kalam, 
Shaukat ; Dir ; Quetta, Asghar Ali; Nathia Gali, A. H. Khan: Gujar, 
A. R, Beg ; Chitral, A. R. Beg: Shaudiana, A. H.. Khan; Murree, R.R. 


Culms 


Stewrat. very common. 
20. Poa javnsarensis Bor. 
Poa jaunsarensis Bor in Kew Bull. 1948: 143 (1948). 


A perennial ‘grass with creeping rhizomes. Culms decumbent and 
covered at the base with the remains of old sheaths, leafy. Leaf- 
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blades stiff, erect, upto 20 cm. long, 3-4 mm. broad, scabrid on the 
Margins and on the surfaces near’ the tip; sheaths slightly in. 
flated, the lower slipping from the culms, smooth and glabrous, upper 
sheaths enclosing the base of the panicle; ligules 2.5-4.5 mm. long, 
scabrid on the back. Panicle up to 10 cm. long, 2.5 cm. wide ; branch- 
es 2-nate at the lowest node, sometimes l-nate and then immediately 
branching, scabrid, glabrous. Spikelets 5 mm. long, 2- to 3-flowered; 
rachilla smooth and glabrous. Lower glume 2.75-3,5 xl mm., lanceolate 
or oblong, ]-nerved, occasionally 3-nerved, keel scabrid, the rest smooth 
and glabrous, broadly hyaline onthe margins. Upper glume 3.5-3.75 x 
2 mm,, elliptic-oblong, 3-nerved, broadly hyaline on the margins, keel 
scabrid, the rest smooth and glabrous. Lemma 3.5-4.5 x 2 mm, oblong- 
elliptic, 5-nerved, ciliate on the keel and side nerves, otherwise glab- 
rous. Weol present, fairly copious. Palea shorter than the lemma; 
keels scabrid, Anthers about 1 mm. long. 

Murree, May 17, 1889, E.W. Trotter. There is only one sheet 
in Herbarium Gordon College. It has not been collected since. 


\ 


21, Poa sinaica Steud 
Poa ms naies Steud., Syn. Pl. Gram. 25€ (1854). 


Perennial. Culms erect or decumbent at the base, distinctly swollen 
at the base and covered with the remains of the old leaf-sheaths. Leaf- 
biades up to 6 cm. long, 1.5-2 mm. broad, almost filiform, scabrid on 
the margins; basal sheaths with broad hyaline margins ; ligule up to 
4 mm. long. Panicle dense, up to 8cm. long, + cm. wide: lower bran- 
ches 2- to 4-nate, ascending, scaberulous ; pedicels scabrid, short. Spike- 
lets oblong-elliptic. 7-8 mm. long, 7-flowered ; rachilla slightly bristly.” 
Lower glume 3-4x 1.5 mm., elliptic, broadly hyaline on the margins, 
3-nerved, smooth and glabrous except forthe upper half of the keel: 
which is scabrid. Upper glume 4.5 x 2 mm., 3-nerved, scabrid on the 
upper half of the keel, otherwise glabrous and smooth. Lemma. 4.5-5 
x 2 mm, 5-nerved, oblong, broadly hyaline in the upper half along 
‘the margins, very thickly ciliate on the lower half of the keel and 
on the lateral nerves in the lower halves, ‘usually distinctly scabrid: 
onthe dorsal surface and glandular punctate all over. Wool absent. 
Palea armed on the keels with long spines. Anthers 2mm. long, 
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Quetta, Duthie; M. Nawaz; Killa Abdullah, Duthie. 
f. viripara, Quetta, Asghar Ali. 





22. Poa bulbosa_ Linn. 


Poa bulbosa Linn., Sp. PI. 70 (1753); Bor, 1. c. 51: 100. 

Perennial. Culms densely tufted, geniculate at the basal nodes, up 
to 45 cm. high, glabrous and smooth. Leaf-blades 2:8 cm. long, 2.5 mm. 
broad, flat but sometimes rolled, scabrid on the margins and on both 
surfaces : sheaths tight, smooth and glabrous, the basal sheaths some- 
times loose with scarious margins; ligules 1-3 mm. long. Panicle 2-9 
cm. long, rather dense; branches 2- or 3-nate. Spikelets ovate-oblong, 
4-5 mm. long. 3- to €-flow ered. almost always proliferating. 

Chitral: Jambatai, Harris; Dir: Chakdara, S. Ahmad ; Quetta 
valley Mas ung, Kalat, Hughes Buller ; Zhob District, Bolan, Quetta, 
M Nawaz, Asghar Ali ; Kagan valley ; Swat State. Very common. 


8 Eremopoa Roshev. 


Spikelets elliptic, 2- to many- rarely 1-flowered ; rachilla somewhat 
geniculate and finely pulverulent. Giumes unequal, the lower 1-ner- 
ved, the upper 3-nerved. Lemma obscurely keeled. with indistinct late- 
tal nerves, membranous in the upper part, acuminate or shortly awned, 
glabrous at the base or with long hairs. Stamens 3. Stigmas plumose. 
Caryopsis slightly forked at the tip, the fertile lemma adhering to the 
palea. 


KEY TO THE SPECIES 


Spikelets 3- to §&-flowered: lemma with narrowly scarious mar- 
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Spikelets 1- to 3-flowered; lemmas with broadly scarious mar- 
2. E. soongarica 


1 Eremopoa persica (Trin.) Roshev. 


Eremcpoa rersica (Trin.) Roshev. in Komarov. Fl. URRS. 2: 


430 (1934). 


Poa persica ‘Trin. in Mem. Acad. Sc. Petersb. ser. 


Festuca persica C, Koch in Linnaea 21: 409 (1848). 


VI. 1: 373 (1831). 
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Annual. Culms erect, slender, glabrous, 2.5-40 cm. high. Leaf- 
blades narrowly linear, 7.5cm. long, 3 mm. bread, quite smooth and 
glabrous ; sheaths tight, terete, margins glabrous; [7gule membranous, lan- 
ceolate. Panicle very variable in shape and size, usually pyramidal or 
oblong, about 15cm. long and 7.5 cm. across the spreading branches ; 
axis scabrid; branches semiverticillate or geminate, up to 6 cm. long, 
simple or branched from above the middle, each branchlet ending 





Fig 109. a. Eremopoa soongarica ; b, E. persica, 


in a spikelet; branches, branchlets and pedicels scabrid. Spikelets 5.5 
mm. long 3- to 5-flowered, green; rachilla slender, glabrous, scabrid. 
Lower glume 1.5 mm. long, l1-nerved. lanceolate-acuminate, smooth. 
Upper glume 2.5 mm. long, linear-oblong, 3-nerved, smooth. Lemma 
linear-oblong, 3.4 mm. long, acuminate or obtuse and mucronate, dor- 
sally scabrid, 3-nerved, sometimes with 2 obscure laterals. 

Kagan, 21. 6.51, I. I. Chaudhri; Naran, 9.7.54, Shaukat. 


2. Eremopoa soongarica (Schrenk) Roshev. 


Eremopoa soongarica (Schrenk) Roshev. in Komarov. Fl. URRS. 
°2: 431 (1934), 

Glyceria soongarica Schrenk in Fisch. & Mey. Enumer. PI. Schrenk, 1: 1. 
Slender, erect annuals. Leaves narrowly linear; ligule lanceolate. 

Panicle oblong, with capillary branches: lower branches 3-7 at each 

node, upper geminate or solitary, 2cm. long, 2- to 3-spiculate ; pedi- 

cels up tol cm. long, scabrid. Spikelets elliptic, 4-6 mm, long. 1- to 
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3 flowered; rachilla joints well developed, scabrid. Glumes narrowly 
lanceolate. unequal, the lower 0.75 mm. long 1-nerved the upper 2 
mm. long. 3-nerved, sc brid on the back. Lower lemma 2 mm. long, 
mucronate, scabrid. 

Chitral : Lowari Pass; Quetta, M. Nawaz; Tirich Mir, Shokor 
Shal, Per Wendelto; Naran, July 10, 1952, J. J. Chaudhyi. 


9. Dactylis Linn. 


Perennial, tufted grasses with flat leaves. Spikelets 3- to 7-flow- 
ered, compressed, subdistichously crowded in short unilateral spike- 
forming terminal unilateral panicle. and jointed at the base : rachil- 
la very tardily disarticulating above the glumes and between the 
lemmas ot quite continuous, glabrous. Glumes unequal  scarious. 
acuminate or mucronate, strongly keeled, persistent ; lower 1 nerved: 
upper 3-nerved. Leminas exserted from the glumes, rigid. sub-herbace- 
ous, mucronate or subaristate, keels ciliate. Palea 2-fid. keels ciliate. 
Lodicules 2, 2-lobed. Styles distinct, terminal; stigmas plumose. 


laterally exserted. 
1. Dactylis glomerata Linn. 
Dactylis glomerata Linn. Sp. Pl. 71 (1753) ; Hook. f., Fl. Brit. Ind. 


7: 335 (1896). 


Perennial. Culms sho-tly ascending, geniculate or not. tufted, 


arising from short, oblique rhizome, 30-50 cm. high, simple, glabrous, 
smooth or slightly rough below the panicle, 2- to 3-noded Leaf- 
tlades 10-45 cm. long, 2-14 mm. broad, scabrid on both surfaces and 
on the margins; sheaths keeled, scabrid and glabrous ; /igules membranous, 
oblong, acute, up to 8 cm. long. Panicle erect, 2.5-15 cm. long ; clus- 
ters of spikelets crowded into a dense terminal false spike with 
or without 1-4 distant branches below it; axis branches and branchlets 
scabrid. Spikelets in dense one sided masses at the ends of branches, 
compressed, oblong or wedge-shaped, 5-8 mm long. 2- to 5-flowered, 
Nearly sessile. Glumes persistent. lanceolate to ovate, finely pointed, mem 
branous ; lower 3.5 mm. long,l- nerved ; upper 4-5.) mm, long, 3-nerved. 
Lemmas 3-5.5, mm. long. pointed or rather blunt, tipped with a rigid awn 
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up to2 mm. long, 5 nerved, 
scabrid or pilose along the 
nerves. Palea shorter or as 
long as the lemma, the keels 
minutely hairy or scabrid 
Anthers 2.5-3.5 mm. long. 
Carvyopsis tightly enclosed 
between the lemma and the 
palea, 0.75 mm.,_ reddish 


trigonous. 





Kagan Valley : Swat ; Chitral : 
Murree Hills. Very common 
in the hills, usually above 
60C0 ft: 





Fig. 110. Dactylis glomerata. 


10. Aeluropus Trin pp. p. 

Perennial, much branched erect or prostrate grasses. Leaves con 
volute, rigid and pungent, rarely flat. Spikelets 6- to many-flowered, 
sessile or subsessile in elongated or oblong spiciform panicles. densely 
crowded laterally compressed villous: rachilla jointed at the base 
and between the lemmas. Glumes shorter than the lemmas. lower 
l- to 3-netved. upper5 to 7-nerved. Lemmas closely imbricate, 7- 
to ll-nerved, dorsally rounded, apiculate-cuspidate or mucronate. Palea 


as long as but broader than its lemma, truncate; keels ciliate. Styles 
free, stigmas plumose. 


KEY TO THE SPECIES 
Panicle compact, ovoid or oblong, up to 3 cm. long...... 1. Ae. lagopoides 
Panicle elongate, interrupted, 8-12 cm. long............ 2. Ae, macrostachyus 


1, Aeluropus lagopoides (Linn.) Trin. 


Aeluropus lagopoides (Linn.) Trin. ex Thw., Enumer. Pl. Zeyl. 
374 (1864). 
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Poa lagopoides Linn., Mantiss. 1 : 33 (1767), 
Aduropys villosus Trin., Fund, Agrost. 143 (1820); Hook. f., Fl. Brit. Ind. 7: 354 
(1896). 
Acluro pus littoralis var. repens Duthie, Grass. N, W. Ind. 67 (1883), 
Aeluropus repens (Desf.)’ Parl., Fl. Ital. 1: 462 (1848). 
Aeluropus brevifolius Wall., Cat. no. 8897 (1829). 


Perennial. Culms 15-30 cm. long, densely tufted, branched, many- 
noded, rigid, smooth, erect or prostrate with long creeping stolons, 
base slightly swollen, clothed with rigid glabrous or hairy sheathing 
scales Leaf-blades 0.4-2.5 
cm. long. erect or spreading 
and recurved, subulate-lanceo- 
late or acicular, coriaceous, 
pungent, convolute, base 
rounded, glabrous or sparsely 
hairy; sheaths short, much 
overlapping, terete, inflated or 
dilated, gl. brous or ciliate ' 
ligule a fringe of short hairs. 
Spikelets very closely imbri- 
cate in short spikes, which 
unite into dense globose, 
ovoid or oblong head, (.6-1.8 
cm. in diameter. Spikelets Fig. 111.—Aeluropns logo poides. 
4flowered, 162.5 mm. long, sessile, villous. Glumes 1.5 mm, long. 
ovate-oblong, apiculate, margins hyaline ; lower 3- to 5-nerved ; upper 
longer, 7- to °-nerved. Lemma 2 mm. long, dorsally long-villous, 7- to 
9-netved, the lower 2-4 sometimes neuter. Palea broadly truncate or 
Slobed ; keels villous. Anthers 1 mm. long. 





Chea Saidan Shah: Uchali near Sakesar; Khewra, Drummond ; 
Piranawala, Multan ; Shorkot ; Kharan, Hughes Buller ; Karachi, 5. R- 
Kashyap. Very common in saline soil. 


10. Aeluropus macrostachyus Hack. 


Aeluropus macrostachyus Hack. in Oesterr. Bot. Zeitschr., 374 (1902). 
A perennial rhizomatous grass. Culms erect or geniculate-ascend- 
IN, upto 35 cm. tall, glabrous, with numerous basal innovation shoots, 
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Leaf-blades 3-6 cm. long, 2-3.5 mm. broad, flat or folded in drying, taper- 
ing towards a pungent apex, margins scaberulous ; sheaths terete, as long 
as or shorter than the internodes, glabrous ; ligule reduced to a ridge of 
short hairs. Panicle long-peduncled, 6-10 cm. long, interrupted, the 
branches distant, 1-3 cm. long, and bearing 3 to 7 spikelets. Spikelets 
13 mm. long, 3.5 mm. broad, 8-12 flowered. Glumes villous, oval with the 
margins scartous ; the lower 1.5 mm. long, l- to 3-flowered, keeled, with 
the keels scabrid; usually inaequilateral, apiculate; the upper 25 
mm. long, 3- to 5-nerved, mucronate, keeled, the keels scabrid. Lemmas 
4 mm. long, closely imbricate, ll-nerved, the nerves evanescent below, 
villous, ovate-oblong, hyaline on the margins. keeled, the keels scabrid or 
villous, apiculate. Palea 3 mm. long, 2-keeled. the keels long-ciliate. 
Quetta, May 1957, M. Nawaz, R.R. Stewart. 


11. Brachypodium Beauv. 


Annual or perennial grasses with flat or convolute leaves. Inflore- 
scence aterminal simple spike-like raceme. Spikelets with very short 
stalks, terete, 5- to many-flowered; alternating in two rows on opposite 
sides of the rachis, and with their edges towards it ; rachilla glabrous. 
disarticulating above the glumes and between the lemmas. Glumes 2; 
persistent, unequal. strongly 3- to 7-nerved- Lemmas closely imbri- 
cate at first then more or less spreading and rolling inwards in fruit, 
oblong-lanceolate, acuminate, with a terminal straight awn or mucto, 
7-nerved. Palea oblong, rather broad, obtuse or truncate ; keels pectt 
nately ciliate. Lodicules 2, ciliolate Ovary with villous appendage 
at the top; styles distinct; stigmas plumose, laterally exserted. 


KEY TO THE SPECIES 


Annuals. Anthers 0.75-1 mm. long..........05 ce ce ee eae 1, B. distachyon 
Perennial. Anthers 3.5 4 mn. long.....ce ee ee ee eee 2, Be SYlyaticum 


1. Brachypodium distachyon (L.) Beauv. 


Brachypodium distachyon (Linn.) Beauv., Essai Agrost. 101 (1812). 
Bromus distachyos Linn,, Cent. Pl. I1: 8 (1756). 
Fesctuca distachyos (Linn.) Roth, Cat. Bot. Fasc. 1: 11 (1797). 


Annual. Culms tufted. rarely solitary. geniculate-ascending, rarely 
erect, 2-45 cm. high, glabrous, smooth or scabrid, 3- to 4-noded, nodes 
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densely pubescent. Leaf-blades up to 12 cm. long, 4 mm. broad, acuminate, 
scabrid and more or less hairy ; sheaths glabrous or with a few scat- 
tered hairs, smooth or scabrid ; ligules 1.3 mm. long, rounded or trun- 
cate, ciliolate at che margin, pubescent. Raceme simple, formed of 2-6 
spikelets. 3-8 cm. long; rachis 
scabrid- Spikelets appressed 
to the rachis, compressed, 
linear-lanceolate. lanceolate 
or oval, 2-3 cm, long, 10- to 
16-flowered ; rachilla joints 
1.5 mm. long. minutely hairy. 
Lower glume lanceolate. scat- 
rid onthe back. glabrous or 
rately slightly hairy, rigid, 
narrowly scarious along the 
margins, 5-6 mm, long. acute, 
S-neived. Upper glume simi- 
lar. 7-8 mm. long, 7-nerved, 
acuminate or aristate. Lemmas 
8-10 mm. long. lanceolate. 
coriaceous. glabrous. narrowly 
scatious on the margins, 
awned from the entire tip; 
ae _ long as the lemma . Fig. 112. Brachypodium distachyon ; 
in the upper floret. muc- > bey aes, : 
ronate in the lower, 7-nerved. 

Palea slightly shorter; l eels pectinate-ciliate. 


long. 





Anthers 0.75-1 mm. 


Swat State: Khaza Khela, S. Ahmad: Dir, July 14, 1956, A. R. 
Beg; Jhalar, Attock Distt., R. R. Stewart ; Kohala, R. R. Stewart. 


2. Prachypodium cylvaticum Beauv. 


Brachypodium sylvaticum Beauv., Essai Agrost. 1¢1 (1812) ; Hook. f., 
Fl. Brit. Ind. 7 : 362 (1896). 
Perennial. Culms up to 1.5m. high, smooth and glabrous; nodes 


woolly or quite ;labrovs. Leaf-tlaces-linear, firm or ilaccid, flat or 
Fonyolute, tapering to a fine point 8-20 cm. long, up to 1 cm. broad; 
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sheaths more or less villous, often quite glabrous, hairy onthe mar- 
gins; ligules membranous, 1-6 mm. lone, lacerate. Ra’emes simple, 
of a fewto numerous, shortly pedicelled or subsessile spi. elets, 6-20 
cm. long, nodding. Sypikelets 2-4 cm. long. 8- to 16-flowered, at first 
cylindric then becoming compressed. Lower glume lanceolate, 6 mm. 
long and 1 mm. broad at the base, S-rerved. tapering to a blunt 
tip. Upper glume 11 mm. long by 1.5 mm _ broad, 7-nerved Lowest 
lemma 7-11 mm. long by 2 mm. broad broadly lanceolate rounded 
on the back, hairy, rarely rough or quite smooth, awned from the 
entire tip:awn scabrid, up to 12 mm. long; callus glabrous. Pulea 
nearly as long as the lemma with short-haired keels, Anthe:s 3. :-4 mm. 
long. 


Chitral: Lowari Pass; Kafristan; Swat: Kulali. Shaukat; Dir, 
A.R. Beg; Kagan Valley: Sharhan, M. S. Zahur; Murree, Asghar; 
Nathiagali, R.. R. Stewart. " 


12, Lolium Linn, 


Annual or perennial grasses. Spikelets usually more or less com- 
pressed, 2-ranked, alternate, sessile in the hollows of the rachis of a 
simple spike ; rachilla glabrous, Jointed above the glumes and bet- 
ween the lemmas, Spikelets 3- to many-flowered. Glumes of the ter- 
minal spikelet equal and similar, lower suppressed in the lateral spik- 
lets, coriaceous, 7- to 9-nerved. Lemmas minutely toothed, more or less 
chartaceous, 5-nerved, muticous or awned from close to the tip. 
Palea as long as the lemma, 2-keeled, keels more or less crested. 
Ovary glabrous; styles distinct ; stigmas plumose, laterally exserted. 
Caryopsis tightly enclosed by lemma and palea. 


KEY TO THE. SPECIES 


1, Glumes shorter than the spikelets ..... 2. 60... 0. cececee ce ceceereesee cere 
Glumes as long as cr longer than the spibetees Somat ia Seen oe 


2. Lemmas nearly awnless; culms subcompressed ; leaf-blades folded 
about the midrib when young; auricles at the summit of the 
sheath obsolete ...-....666 ce cece cee eee eee DL. OL. perenne 

Lemmas at least the upper awned; culms cylindric; leaf-blades 
rolled when young; auricles atthe summit of the sheath pro- 
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MINONG tia ay Me eat eee ee ee OD. multiferum 
3. Lemmas elliptic to ovate, plump, 7-8 mm. long, rounded on the 
back, awnless or awned ........ 6. cue cee eee eee 3. L. temulentum 
Lemmas dorsally compressed, narrow, longeawned, 9-10 mm. long ; 
culms branching at the lower nodes ...... ........ ... 4. L. persicum 


1. Lolium perenne Linn. 


Lolium perenne Linn., Sp, Pl. 83 (1753) ; Hook. f., Fl. Brit. Ind. 7: 
368 (1896). 


A perennial grass with densely tufted culms. Culms erect or de- 
cumbent, 30-60 cm. high. Leaf-blades linear to linear-lanceolate, up 
to 7cm. long, 2-4 mm. wide, smooth and glossy on the lower sur- 
face, dull with distinct nerves above; sheaths tight when young, 
slipping from the culms when old, not keeled, very slightly auricled 
at the mouth; Iigule short, membranous, truncate. Spikes termi- 
nal, simple, solitary often subfalcate; rachis smooth and glabrous, 
15-25 cm. long. Spzkelets solitary, usually more or less compressed, 
10 mm. long, 6-12 or more-flowered. Lower glume (of terminal 
spikelet) linear to oblong-lanceolate, obtuse, 5 or more ribbed on the 
outside, thick, opaque, shorter than the spikelet. Uprer glune (of 
all spikelets) similar in shape and texture, many-nerved, 7 mm. long. 
Lemmas chartaceous, oblong, longer than the glumes, obtuse, acute or 
awned, 5-7 mm. long, rounded on the back, 5- to 7- or more-nerved, 
Palea truncate; keels minutely scabrid. Anthers 2.5 mm. long. | 

Murree, Asghar Ali; Parachinar, R.R. Stewart ; Fort Sandeman ; 
Quetta; Kagan Valley; Swat. Very common. 


2, Lolium multiflorum Lamk. 


Lolium multiforum Lamk., Fl. Fr. 3: 621 (1778). 


Annual or perennial. Culms tufted, geniculate-ascending or erect, 
up to 1 m. high, smooth and glabrous, 4- to 5-noded, simple or 
branched at the base. Leaf-blades linear, 10-20 cm. long, 2.2-5 mm. 
broad, flat, scabrid on both surfaces; sheaths smooth with promi- 
Nent auricles at the summit: ligule very short, truncate from an 
auricled base. Srikes erect, 15-30 cm. long; rachis scabrid along the 
Margins ; internodes (except the lowest) distinctly shorter than the 
Spikelets. Spikelets laterally strongly compressed, elliptic-oblong, 
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15-25 mm. long, 10- to 20-flowered. Upper glume narrow, oblong, 
subobtuse, somewhat rounded on the back, shorter than the spikelets. 
strongly 7-nerved. Lemmas oblong, 78 mm. long,  5-nerved, 
awn (when present) straight, 6-10 mm. long. Palea with crested and 
scabrid keels. Anthers 3-5 mm. long. 

Murree Hills, Nathia Gali. 


3. Lolium temulentum Linn. 
Lolium temulentum Linn., Sp. Pl. 83 (1728); Hook. f., Fl. Brit. Ind. 

7 : 364 (1896). 

Annual. Culms solitary or tufted, erect, 30-90 cm. high, 2- to 
4-noded, glabrous. Leaf-blades linear, acute, 15-30 cm. long, 3-6 mm. 
broad, scabrid on both the surfaces, glabrous; sheaths rather tight ; 
ligule very short, truncate. Spikes erect, 15-235 cm. long, slightly 
rough on the back. Spikelets as long as the internodes or the lower 
shorter and more distant, 12-20 mm. long, 5- to 7-flowered, turgid. 
Upper glume oblong, 2-2.5 cm. long, equalling cr somewhat exceeding 
the uppermost floret, subobtuse to acute, very rigid, flat, glabrous 
and smooth 7- to 9-nerved. Lemmas elliptic-oblong, obtuse’ or sub- 
obtuse, muticous or awned, 7-8 mm. long, rounded on the back, smooth, 
5-nerved ; awn 6-12 mm. long. Anthers 2.5 mm _ long. 

‘Quetta - Ziarat ; Hyderabad ; Lahore ; Rawalpindi ; Murree ; Pesha- 
war. Very common. 


4, Lolium persicum Boiss. & Hoehn. 


Lolium persicum Boiss. & Hoehn. in Boiss. Pl. Orient Nov. I. ii: 

66 (1853) ; Fl. Orient. 5 : 680 (1884), 

An annual resembling small plants of L. temulentum with culms 
branching at the lower nodes; the spikes 8-12 cm. long and the spike- 
lets more distant than in that species. The glumes are 3/4 as long 
as the spikelet and tne lemmas are dorsally compressed, long-awned 
(9-10 mm) and 9-10 mm. long; the palea is slightly longer than the 
lemma. 


Quetta, Stocks teste Boissier, 
5, Lolium remotum Schrank. 


Lolium remotum Schrank, Bayer. Fl. 1: 382 ( 788). 
A slender annual, closely resembling L. temulentum but differing 
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in the smaller spikelets (8-10 mm.) and_ smaller awnless lemmas 


(4-5 mm.). 
Jhelum, R.R. Stewart; Rawalpindi, A. R. Beg. 


13, Nardurus Rchb 


Annual grasses with simple culms and wiry leaf-blades: sheaths 
tight ; ligule membranous, Inflorescence a simple spike with the spikelets 
arranged in two rows on one side of the rachis which is shallowly 
concave opposite the spikelets. Floret 35, divergent at the apex. 
Glumes equal or subequal, 3-nerved. membranous, Lemmas rounded 
on the back, -nerved, the lowest pubescent but the subsequent less so, 
2dentate, muticous or aristate. Palea 2-keeled, the keels scabrid. 


Nardurus orientalis Boiss. 


Nardurus orientalis Boiss., Diagn. ser. I. vii: 127 (1846). 
Lolium vrientale v. Krecz. et Bobror, Fl. URSS, 2 : 544 (1934), 

Annual. Culms simple or branched at the base, erect or genicu- 
latesascending, 2- to 3-noded, €-20 cm. high. solitary or tufted. glab- 
rous, smooth ; nodes glabrous, purple. Leaf-blades narrow, 1.5-4 cm. 
long, glabrous, scaberulous; sheaths shorter than the internodes, 
terete, tight, striate, smooth: ligule membranous, lacerate, 0.5 mm. 
long. Spikes solitary, straight or falcate, 3 
2-4cm. long, about 4 mm. wide, bearing (/ /\| 
10-22 sessile spikelets arranged alternately ead ‘ 
in the excavation of the rachis; inter- 7 \ / Vf: 
nodes 2-3 mm. long, shorter than the  {\\j Ui 
spikelets; rachis winged, pubescent, ter- (N 
minated by a spikelet; peduncle hairy 
below the spike, very short to 4.cm. long 
Spikelets sessile, 3- to 5-flowered, up to 
5 mm. long. Glumes subequal, 4-5 mm. 
long, acuminate, rounded on the back, scabrid, as long as or exceeding the 
florets. Lemma 2.5-3 mm. long, elliptic, 2-dentate, mucronate, round- 
ed on the back, 5-nerved, the lowest especially pubescent, shortly 
atistate below the tip; awn 1-1.5 mm. long. Palea 2.5 mm. long, 
ciliate along the keels. Anthers 0.3-0.5 mm. long. Caryopsis 2 mm. 
long. 

Quetta, May 1957, M. Nawaz ; May 6, 1956, d.d. Norris. 





Fig. 113,—Nardurus orientalis. 
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14, Selerochloa Beauv. 


Low tufted annuals. Inflorescence a dense spike-like raceme. Spike- 
lets subsessile, imbricate in 2 rows on one side of the broad thick 
rachis ; florets 5-9, the upper sterile; rachilla continu-us, broad, thick, 
the spikelets falling entire. Glumes broad, obtuse, rather ficm, with 
hyaline margins, the lower 3-nerved, upper 7-nerved: Lemmas round- 
ded on the back, obtuse, with 5 prominent, parallel nerves and hyaline 
margins. Palea 2-fid, hyaline, sharply keeled: keels spinulosely ciliate. 


Styles free, short ; stigmas plumose. 


1. Sclerochloa dura (Linn.) Beauv. 
Sclerochloa dura (Linn.) Beauv., Essai Agrost. 98 (1812): Hook. £., 


Fl. Brit. Ind. 7 : 325 ( 1896). 
Cynosurus durus Linn., Sp. Pl. 72 (1753). 


Poa dura Scop., Fl. Carn, ed. 2, 1: 70 (1772). 
Catapodium durum Link in Linnaea 17 : 399 (1843), 


Annual, Culms erect to spreading, 5-15 cm. high, leafy through- 


out. Leaves glabrous, the lower very small, 


ger with broad overlapping shea- 
ths, 7-18 mm. long. 1-3 mm. broad, 
the upper excecding the racemes ; 
ligule. membranous, oblong, 1.5 
mm. long Racemes ovate or ovate- 
oblong, up to 5 cm. long, 2 mm 
wide, at first enclosed inthe ter- 
minal sheath but later more or 
less exserted ; rachis flattened, 
thick, glabrous and smooth ; bran- 
ches very short, solitary, disposed 
in two rows on one side of the axis: 
bearing 1, rarely 2 spikelets, thick, 
glabrous and smooth. Spikelets 
6-9 mm. long; rachilla thick, 
glabrous and smooth, continuous. 
Glumes unequal, submembranous 
with broadly hyaline margins, 
obtuse, glabrous; the lower 
oval, 3-nerved, 2-3 mm. long; 


the upper oblong, more. or 





the upper increasingly lar- 


4 

' 
yom 

ume 


Fig. 114.+Sclerochloa dura. 
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less emarginate at the summit, 7- to  9-nerved, unequal 
sided, 4-5 mm. long. Lemma _ oblong-lanceolate, indurated, 5-6 mm. 
long, 5-nerved, keeled, glabrous and smooth, broadly hyaline on the 
margins, obtuse and very shortly mucronate. Palea truncate-retuse, 
spinulosely ciliate along the keels. Anthers 1.5 mm. long, 

Swat State: Khaza Khela; Abbottabad: Wah; Uri, Kashmir 
Road. 


15. Puccinellia Parl. 


Low tufted annual or perennial grasses with narrow to open 
panicles. Spikelets many-flowered, usually terete or subterete}; ra- 
chilla disarticulating above the glumes and between the lemmas. Glumes 
unequal, shorter than the first lemma, obtuse or acute, rather firm, often 
scatious at the tip ; lower l-nerved or sometimes 3-nerved ; the upper 
3-nerved. Lemmas usually firm, rounded on the back, obtuse or acute, 
rarely acuminate, usually scarious and often erose at the tip, glabrous or 
puberulous towards the base, rarely pubescent on the nerves, 5-nerved, 
the nerves parallel, indistinct, rarely rather prominent. Palea nearly as 
long as the lemma or somewhat shorter. 


KEY TO THE SPECIES 


Culms up to 5 cm. high ; lower glume 0.75 mm. long ; upper 


1 mm. long: lemmas glabrous... --...0:.:s:0:08 cress tees 1. P. minuta 
Culms 20-40 cm. high ; lower glume 1-1.5 mm. and the upper 2-2.5 mm. 
long ; lemmas hairy at the base......... ....-+) + seevasadsees 2. P. distans 


1. Puccinellia minuta Bor 


Puccinellia minuta Bor ex Wendelbo in Nytt Magasin f. Bot. 1 : 19 (1952). 


Perennial. Culms up to 5 cm. high, smooth, glabrous, bases covered 
with old leaf-sheaths, erect, densely caespitose. Leaf-blade linear-obtuse, 
convolute, setaceous, flat, up to 1.5 cm. long, 1 mm. broad, lower smooth, 
glabrous, the upper minutely rough along the margins ; sheaths tight ; 
ligule 0.5 mm. long, membranous, lacerate. Panicle short, up to 2 cm. 
long stiff, 3-5 mm. wide, branches shortly ascending. smooth and 
glabrous. Spikelets 2- to 3- flowered, up to 3.5 mm. long; rachilla 1 mm. 
long, glabrous. Lower glume 0.75 mm. long, oblong, acute of obtuse, 1- 
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nerved, keeled, margins narrowly hyaline, purple towards the apex, 
smooth, glabrous. Uprer gl::me 1 mm. long, elliptic-acute, keeled, 1-nerv- 
ed. smooth, ;labrous, purple along the margins and at the apex. Lemma 
2.5 mm. long, 1.5 mm. broad, 2-nerved, smooth, glabrous, rounded on the 
back below, keeled above, ma*gins narrowly hyaline, purple at the 
margin and towards the tip. Falea 2 mm. Icng, oblcng, acute, 2-keeled, 
with scabrid keels. Anthers 1 mm. long, 
Chitral: Tirich Mir : Barum Gol, Per Wendelto. 


2. Puccinellia distans (Linn.) Parl. 


Puccinellia distans (Linn.) Parl., Fl. Ital. 1: 367 (1848). 

Glyceria distans Wahlenb., Fl. Upsel. 36 (1820); Hock. f., Fl. Brit. and, 7: 34? 
(1896), 

Poa distans Lion., Mantiss. I. 33 (1767). 

Atro pis distans (Linn.) Griseb, Fl. Ross. 4 : 388 (1853). 


Perennial. Culms tufted, 10-60 cm. high, erect, spreading or pros- 
trate, 2- to 4-noded, smooth. Leaf-blades 2-10 cm. long, flat or con- 
volute, glabrous, 1.£-4 mm. wide. scabrid above ; sheaths rounded on the 
back, smooth ; ligzles 1-2 mm. long, membranous. 
Penicles narrowly to broadly ovate, usually very loose 
and open, 3-18 cm. long, up to14 cm. wide; bran- 
ches fasc‘cled, naked up to half their length, deflexed, 
scabrid; pedicels very short. Srikelets narrowly 
oblong 3-7 mm. long, 3- to 9-flowered, greenish or 
purp'ish ; rachilla jointed below each lemma. Glumes 





Persistent, ovate to elliptic, unequal, blunt; lower Fig 115. Puccinellia 

distans, 
1-1.5 mm. long, l-nerved ; upper 1.5-2 mm. long, 3-nerved. Lemmas overla- 
pping, rounded on the back, 2-2.5 mm. tong, broadly oblong-elliptic, very 
blunt, minutely hairy at the base, 5-nerved, the nerves not reaching 
the broad white or yellowish membranous tips. Paleas about as long 
a8 the icmmas, the 2 keels minutely hairy. Antrers 0.8-1 mm. long. 


Quetta, April 12, 1954, Asghar Ali. 
16. Scleropoa Griseb. 


Annual grasses with s'ightly branched one-sided panicles. Spixelets 
many-lowered, linear, somewhat compressed, the thick rachilla disarti- 
culating above the glumes and between the lemmas, remaining as small 
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stires to the florets above. Glumes unequal, short, acute, strong'y 
n.rved; lower l1-nerved, upper 3-nerved. Lemmas rarely terete, obscurely 
5-nerved, obtuse, slightly scarious at the tip. 


1. Scleropoa rigida (Linn.) Griseb. 


Scleropoa rigida (Linn.) Gr‘seb. Spicil. Fl. 2 : 431 (1844). 
Poa rigida Linn., Cent. Pl. I: 5 (1756). 


Annual. Culms erect or decumbent, densely tufted, rarely solitary, 
10-30 cm. high. Leaf-blades flat, up to 10 cm. long, 3 mm broad, scabrid 
along the nerves and on the margins, g'abrous ; ligule 3 mm. long, 
truncate and lacerate, glabrous. Panicle narrow, 
stiff condensed, 5-10 cm long ; branches solitary, erect 
or spreading the lower branched the upper simple, 
spiculate to the base, these and the thick pedicels 
somewhat spreading in anthesis ; axis scabrid along the 
ang'es ; pedicels very short, subtriquetrous, thick, 
not swollen at the spex, scakrid. Spikelets 5-3 mm. 
long, §-to 10-Jowered, linear-'anceolate, laterally 
compressed; rachilla tardily disarticulating, scabrid, 

Joints 1mm. long. Glumes coriaceous, scarious at the Fig. 116,-Scleropoa 
margins, oval-lanceolate, acute, keeled; keel scabrid; rigida. 
lower 1.5 mm. long, 1- nerved ; upper 2 mm. long, 3-nerved. Lemmas 2.5 
mm. long, oblong, more or less obtuse, very sho-tly mucronate, glabrous, 
finely punctate-scabrid, slightly keeled, coriaceous with scarious 
Margins, 3-nerved or obscurely 5- nerved, the lateral nerves sub- 
marginal Palea as long asthe lemma, lanceolate, obtuse ; keels scabrid. 
Anthers 0.8 mm. long. 

Chitral : Barum Gol, Shokor Shal, Per Wendelbo; Gilgit, June 5, 
1951, J. I. Chaudhyi. 


17. Castellia Tineo 


Annual grasses with narrow leaf-blades. Inflorescence a simple 
spike or a raceme of spikes. Spikelets subsessile, alternating in two 
rows on opposite sides of the rachis which is shallowly concave opposite 
the spixelets, Florets many, cleistogamous. Glumes unequal, 3-nerved, 
Coriaceous. Lemmas slightly keeled when young, rounded on the back 
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at maturity, 5-nerved, thin membranons, covered all over the back with 
hyaline tubercles. Ovary provided w'tha fleshy process covered with 
short hairs ; hilum linear. Palea with scabrid keels. 


1. Castellia tuberculosa (Moris) Bor 


Castellia tuterculora Moris) Bor in Ind. Forester 74: 90 (1948). 


Cata podium tuberculusum Moris in Atti Terz. Riur. Sc. Ital. 481 (1841). 

Ccstellia tuberculosa Tineo, Pl. Rar. Sicil 2: 18 (1846). 

Festuca tubercu'osa Coss, et Durr., Fl. Alger. Glum. 189 (1856). 

Festuca tuberculata Benth. in Jour linn. Soc. 19 : 128 (1851). 

Des mazeria tuberculosa (Mori-) Battand et Trabut, Fl. Alger. Monocots, 1€0 CSE): 


Anrual Culms simp'e. up to 30 cm. high. smooth and glabrous. 
Leaf-blades 10 cm. long, 3 mm. broad, glabrous ; sheaths rather inflated : 


ligules membranous, hyaline, 1.5 mm. 
long, lacerate. Spikelets 9- to 15-{lcwered, ‘ 
0-13 mm. long. Lower glume 3.5 mm. long, 
lanceolate, hyaline along the margins, glab- 
rous, 3-nerved. Uprer glume 4 mm. long, 
oblong, 3-nerved, coriaceous. Lemmas 4.5 
mm. long, ovate-elliptic, &-nerved, rather 
delicate and trans'uscent, covered on the 
back with coarse tubercles. Anvhers 0. 3-06 
mm. long. Top oftke ovary with a fleshy 


Process covered with short sparse hairs; 





hilum linear. Palea scabrid on the keels 


and in the intervening space. 


Fig. 118.-Castellia 
Campbellpur, April 2, 1949, A. R. Beg. Theale. 


13. Vulpia Gmelin 


Annual grasses with narrow, involute or convolute leaves. Pani- 
cles contracted. Spikelets usual’y more or less secund, seated on cla- 
' vate pedicels, laterally compressed, 1- to 7-flowered:; rachilla jointed 
above the glumes and between the lemmas. Glumes very unequal, .the 
lower minute or O or like the upper, subulate to subulate-lanceo- 
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late but much shorter, l-nerved, the upper usually 3-nerved. Lem- 
mas subulate-lanceolate, tapering into a straight awn, rounded on 
the back, faintly 5-nerved. Palea entire or minutely 2-toothed. 
Stamens 1-3, often only 1. Ovary glabrous; styles free, stigma. 
short. remaining included during flowering. 


KEY TO THE SPECIES 


Lemmas never ciliate ; all lemmas fertile. Lower glume 1/8-2/3 the 


upper glume ........ .. Listatiia indie sesh me taniaatea WoL Een ane ea enent 1. V. myuros 
Lemmas long-ciliate; the lower alone fertile the rest steri’e. 


Lower glume 1/6-1/2 the upper glume ........-c cece eee ee eee 2. V. ciliata 
1. Vulpia myuros (Linn.) Gmelin 


Vulpia myuros (Linn.) Gmelin. FI. Bad. 1: 8 (1895). 
Festuca myuros Linn., Sp. Pl, 74 (1753; ; Hook. f., Fi Brit, Ind. 7 : 356 (1896). 

Annual. Culms tufted, geniculate at the base, up to 30 cm. high. 
‘Leaf-tlades 25-12 cm. long, 1.25-2.5 mm. broad, puberulous or scabrid 
onthe upper surface, otherwise glabrous and smooth; sheaths rather 
lohse ; ligules very short, often obscurely auricled. Panicle spikelike. 
. . erect or nodding and flex- 
uous, narrow and often 
secund, 5-25 cm. long; 
filiform, branches fascicl- 
ed or 2-nate and very un- 
equal, or solitary, bran- 
ched from near the base. 
Srikelets 8-12.53 mm long, 
loosely 3- to 6-flowered. 
Lower glume reduced toa 
minute scale or subulate 
like the upper, up to 25 
mm. long. Upper glume 
subulate-lanceolate, 3-5.5 
mm. long, 3-nerved. 
Lemma _linear-lanceolate, 
acuminate in profile; 
awn 7.£-25 mm. long, fine, 
scabrid. Stamens lor 2. 
Fig. 119.-Vulpio myer Anthers 0.4-1 mm. long 
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Falea = mm. long, scabrid along the | eels. 
Swat State: Khaza Khela, April 16, 1954, S. Ahmad; Quetta, 
M. Nawaz; Kila Abdullah, Lace. 


2. Vulpia ciliata Link 


Vulria ciliata Link, Hort Bot. Berol. 1: 147 (1827). 
Vulpia myuros vir, cil ata (Link) B. & B., Cat. Tun. 48) (1896). 

Annual. Culms solitary or tufted, erect or geniculate-ascending, 
£-40 cm. high, often completely covered by the sheaths. Leaf-blales 
up to 15cm long, !.5 mm. b-oad glabrous and more or less scabrid; 
sneatis rcuaded, tight, glabrous and smooth: ligules less than 0.3 
mm. Icng, ercse-centate. Fanicle 
up to 15 cm. long, unilateral, more 
or less dense, usually enclosed at 
the Lase by the uprermost sheath; 
axis pubescent; ranches erect, 
appressed, the lower 2- or 3-nate; 
Pedice!s putescent. Spikelets ot long- 
cunieform, 6 mm. lorg. 3- to 
7-flowered, the lower one or two 
only fertile; rachilla vil!ous, fragile. 
Glumes very unequal, glabrous and 
smooth, the lower linear-'anceo- 
late, 0.3-0.73 mm. long, nerveless 
or l-nerved; the upper 1.5-3 mm. 
long. obtuse or subacute, margins 
broadly scirious. Lemma lanceolate-linear, tapering to a scabrid awn, 
F.nerved, villous. Palea with scabcid keels. Anchers 0.4-).5 mm. 
long. 

Quetta, May 1956, J. J. Norris. 


19, Leucopoa Griseb. 





Fig. 120 Vul pia ciliata, 


Perennial, tufted grasses with flat, convolute or setaceous leaves. 
Spikelets laterally compressed 2- to many-flowered, in open or contr- 
acted panicles; florets dioecious; ruchilla disarticulating above the glu nes 
and betwen the florets. Glumes unequal, white, membranous, the lower 
lanceolate and the upper ovate, l- to 3-nerved Lemmas ovate or ovate- 
oblong, 5- nerved, tip and margins broadly. hyaline. Palea oblong witb 
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scabrid keels, Grain dorsally subconvex, ventrally flat; hilum reaching 
above the middle. 
1. Leucopoa albida (Turcz.) Krecz. & Bobr. 


Leucopoa albida (Turcz.) Krecz. & Bobr. in Komarov, Fl. URSS. 


2: 495 (1934). 
Poa albida Turcz. ex [rin, in Mem. Acad. Petersb. ser. VI, 1 : 387 (1831); Hook. f., Fl. 


Brit. Ind. 7 : 355 (1896) sub Festuca sibirica. 

Perennial. Culms tufted, up to 45 cm. high, erect, leafy up to the 
panicle, smooth and glabrous Lz2af-blades firm, linear, 15-25 cm. long, 
2.5-3.5 mm. broad, acuminate, scabrid ; sheaths of the innovation shoots 
open tothe base, terete, basal crowded, cauline snooth: ligules very 
short, membranous, truncate, ciliate. Panicle 7.5-15 cm. long, very 
natrow or effuse, stiff or flexuous; lower branches 1- or 2-nate. 
etect or spreading, simple or divided beyond middle and bearing 
1-4 Spikelets ; pedicels short. Spikelets ovate-oblong, 4- to 6- flowered, 
75-10 mn. long; rachiila minutely scabrid, internodes 0.6 mn. long. 
Lower glume ovate, subacute, 2.5-3 mm. Isng, l-ncrved or 3-nerved at 
the base, white and hyaline except along the green nerve. Upper glume 
ovate, 5 mm. long, usually 3-nerved, white and hyaline except along the 
nerves. Lemma 5-3 mm. ovate or ovate-oblong, subobtuse, 
scaberulous, margins subciliate or denticulate, awnless or the tip se i- 
form, 5-nerved, tip and margins broadly hyaline. Palea oblong, acute, 
2-dentate, with scabrid keels. Anthers 3-35 mm. long. reduced or 
completely empty in the female plants. Grain 3.5 mm. long. 

Tirich Mir, Camp 2, Per Wendelbo; Gilgit : Bahushtar Nala, August 
8, 1957, M, S. Zahur. 

20, Festuca Linn. 


Tufted, perennial grasses. Leaves flat, convolute or setaceous. 


Spikelets laterally compressed, 2- to many-flowered, in open or contract- 
ed sometimes spiciform panicles; uppermost floret imperfect ; rachilla 


jointed above the glu nes and between the lemmis, not produced beyond 


the uppermost imperfect floret. Glumes nearly equal, herbaceous, 


keeled, acute, lower l- to 3-nerved, the upper 3- rarely 5-nerved. Lemmas 
narrow, awnless, mucronate or with a straight awn from the tip, 5- to 
7-nerved, dorsally rounjed or keeled towards the tip only; palea 2- 
keeled. Stamens 3. Ovary glabrous or minutely pubescent on the top; 
styles terminal ; stigmas plumose, laterally exserted. 
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Jl. Vernation of leaves convolute......... ccc cee eee crete cect ee teeeneeee re teenees 2 
Vernation of leaves conduplicate......... --.. Sioa lagihnG belie ada avepemaviens 4 


2. Lemmas awned, awn twice as long as the lemma; ovary glabrous; 


sheaths with auricles... ...ccccccccccccccccecscevecesecscnsveences 1. F. gigantea 
Lemmas 4 Wt SS Sicscises acres aie He et Sst bh ceases saciistens 3 

3. Lower glume 3.5mm. long; upper 5 mm, long; lemmas 7.5 mm. 
long : anthers 2.5 mm_ long .............005 OR ia at 2. F. modesta 
Lower glume 8 mm., upper 10-12 mm. long ; lemmas 12-15 mm. long; 
anthers 8 mm, long..........cccceceececeeeeeceeee cag teeeeneeeeees 3. F. lucida 

4. Ovary densely hairy at the top...... ....-...04 epee A eauebin Mae ccecth ee 5 
Ovary Bla br iS cscsunssndcoeccextrertiars aes a eae ore ue eeatinmeees 7 

5. Panicle branches solitary ; spikelets 8-10 mm. long ; lemmas 5-6 mm.. 
long. awn 152 the lemma or longer......-...:6...000 4. F. kashmiriana 
Panicle branches 2-mate........c.ccscsgeeecestesceceegueneeceneeaseaenes Siananine 6 

6. Sheaths not auricled ; Panicle loose and open, the branches 7.5 cm. 
long. with 1-2 subterminal spikelets.........6.....::ese seuss 5. F. altaica 
Sheaths auricled ; panicle contracted, the branches short. bearing 
more than 3 spikelets.........-ssssesssveeesesucceeveeaes 6. F. arundinacea 

7. Lemmas hairy ; anthers 3 mm. long...,......0..ceesesseeee eee ees 7. F. rutra 
Lemmas glabrous ; anthers 1-2 mm. Ion ..................+6 8, F. ovina 


1. Festuca gigantea (Linn.) Vill. 


Festuca gigantea (Linn.) Vill., Hist. Pl. Dauph. 2: 110 (1786): Hook. f. 
FI: Brit. Ind. 7 : 353 (1896). 


Perennial. Culms 60-30 cm. high, 3- to 5-noded. glabrous. Leaf- 
blades 12.5-3) cm. long, 4-6 mn. broad, snorth and glabrous; sheaths 
smooth, terete ; ligule very short, truncate, glabrous. Panicle ovate to 
ovate-oblong, 10 35 cn. long, nodding ; branches solitary or the lower 2- 
nate, spreading, flexuous, scibrid ; branchlets few-spiculate, spreading or 
appressed, pedicels short or the lower someti nes equil to the spi<elets in 
length. Spikelets 3-lowered, pale green. linear-lanceolate, 1.2) ecm. long. 
Lower glume membranous, 3.5-4 mm. long, subulate-lanceolate, l-rerved 
or obscurely 3-nerved at the base, margins hyaline. Upper glume 6 mn. 
long, lanceolate, 3nerved, broidly hyaline on the margins. Lemmas 
6-8 mm. long, oblong-lanceolate, acute or the tip shortly 2-fd, margins 
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natrowly hyaline, minutely puberulous below the tip, awned: awn 
subterminal, straight or sub flexuous, up to 12 mm. long. Palea oblong- 
lanceolate, 2-toothed, keels scaberulous. Anthers 2.5-3,5 mm. long. 
Grain 5 mm. long. 

Swat : Sheo Nala, 7-8000 ft., Aug. 20, 1955, A.R. Beg : Gujar, July 15, 
1956, A.R. Beg ; Chitral : Ziarat, July 30, 1956, A.R. Beg. 


2. Festuca modesta Steud. 


Festuca modesta Steud., Syn. Pl. Gram. 316 (1854); Hook. f., FI. 
Brit. Ind. 7 : 354 (1896). 

Perennial. Culms up to 1.5 m. high, loosely tufted, innovations 
ascending or stoloniferous. Leaf-blades up to 60 cm. long, 1.2-1.5 
cm wide, rough or smooth, many-nerved, cauline leaves up to 15 
cm. long, 6 mm. wide ; sheaths open to the base, strongly striate, smooth 
ae 
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Fig. 12).—Festuca spp. a. F. gigantay b. PF. modestasc. Fy 


: $ . rents 4 
lucida + a. F. altaica ,e. F. rubra; fF. ovina, all x 3, 
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or the lower rough; ligules 3.5 mm. long, truncate, ciliolate. Panicle 
up to 30 cm. long, loose, open ; axis scabrid ; lower branches very long, 
2enate, sparingly branched beyond the middle, lateral pedicels short. 
Spikelets 3- to 4-flowered. 1.2 cm. long ; rachilla scabrid, internodes up to 
2.5 mm. long. Lower glume 3.5 mm. long, subulate-lanceolate, hyaline 
except along the percurrent nerve. Upper glume 5 mm. long, oblong: 
lanceolate, acute, 3-nerved. Lemma oblong, acute, 5- to 7-nerved, 7.5-8 
mm. long, scaberulous, margins narrowly hyaline. Anthers 2.5 mm. long. 
Ovary hispid at the top. 

Azad Kashmir, Nakial, Kotli District, beyond Mirpur, April 21, 
1954, R. R. Stewart. . 

3, Festuca lucida Stapf 

Festuca lucida Stapf in Hook. f., Fl. Brit. Ind. 7 : 356 (1896). 


Perennial. Culms 2-noded, up to 90 cm. high. Leaf-blades up to 30 
cm. long, 1.2-1.8 mm. wide, flat except the involute, scaberulous margins, 
firm, smooth, glaucous, many-nerved ; sheaths long, tight, pale, glaucous ; 
ligules 1-1.5 mm. long, white, split to the middle into fine fibres. Panicle 
up to17.5cem. long, lax; branches simple to beyond the middle, rough, 
lowest 10cm. long; lateral pedicels 8-12 mm. long. Spikelets 20-22.5 
mm, long, glistening, pale green; rachilla scabrid, internodes 2.5-5 
mm. long. Lower glume 8 mm. long, ovate, acute or subacute, hyaline, 
except at the base, 1-merved. Upper glume similar, 10-12 mm. long, 
3-nerved, the central nerve percurrent, the 2 side nerves very short. 
Lemma oblong; acute or subobtuse, 12-15mm. long. membranous, pale 
green, scaberulous, 5- to 7-nerved, tip and margins hyaline, side nerves 
prominent. Anthers 8mm. long. Ovary witha slightly oblique hispi- 
dulous top. 


Baltistan : Ghondokoro Glacier, 14050 ft., July 19, 1955, E. Nasir 
& G.L. Webster. 


4. Festuca kashmiriana Stapf 
Festuca kashmiriana Stapf in Hook. f., Fl. Brit. Ind. 7:35i (1896). 


Perennial. Culms 1- to 2-noded, up to 60 cm. high. Leaf-blades 
(cauline) setaceous, shorter than those of the innovation shcots, more 
or less puberulous above, smooth below, sulcate between the 5-7 nerves. 
bands of sclerenchyma distinct : sheaths of intravaginal shoots closed 
to the middle or 3/4; ligules short, truncate; ciliolate. Panicle 5-12.5 cm. 
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long, usually contracted, rather stiff, scaberulous or smooth below : 
branches solitary, lower rarely 2-nate, erect, filiform, scaberulous, spar- 
ingly branched from below the middle, lateral pedicels 1/2 the spikelet 
or shorter. Spikelets 8-10 mm. long, elliptic-oblong, 3-to 5-flowered : 
rachilla minutely scaberulous, internodes 1.2 mm. long. Lower glume 
2-2.5 mm. long, lanceolate, l-nerved. Upper glume 3.5 mm. long, lanceo- 
late or ovate-lanceolate, 3-nerved. Lemma oblong-lanceolate, 5-6 mm. 
long; 5-nerved ; awn 2.5-5 mm. long. Anthers 2-3 mm. long. Ovary 
densely hispid at the top. Caryopsis 3 mm. long, hilum linear, as long 
as the grain. 

Kagan Valley : Saiful Maluk, July 26, 1954, Shaukat Ah. 


5. Festuca altaica Trin. 


Festuca altaica Trin. ex Ledeb., Fl. Alt. 1: 109 (1829): Hook. f., FI. 
Brit. Ind. 7 : 351 (1896). 


Perennial. Culms tufted, up to 70 cm. high, 1- to 2-noded. Leaf- 
blades up to 22.5 cm. long, suk-setaceous ; sheaths crowded, open to the 
middle and ultimately to the base; ligules very short. Panicle ovate, 
10-5 cm. long, axis slender, smooth: branches up to 7.5 cm. long, 
subflexuous, capiliary. Spikelets oblong, 5- to 6-flowered, 8-13 mm. 
long, rachilla scaberulous, internodes 1.25 mm. long. Lower glume 
35-4 mm. long, lanceolate, acute, l-nerved. Upper glume 4-5 mm. 
long. 3-nerved. Lemma oblong-lanceolate, 6-7.5 mm. long, smooth or 
scaberulous towards the tip, apex mucronate or with a very short awn, 
S-nerved, nerves faint. Palea as long as the lemma; keels minutely 
scaberulous. Anthers 3.5-4 mm. long. 

Kagan valley : Gitidas. August 27, 1954, Dr. Metz: Above Chogolisa 
Glacier, Baltistan, July 22, 1955, E. Nasir & G. L. Webster. 


6. Festuca arundinacea Schreb. 


Festuca arundiacea Schreb , Spic. Fl. Lips., 57 (1771). 
Festuca elatior Linn. ssp. arundinacea (Schreb.) Hack., Monogr. Fest.. 153 (1882). 


A densely tufted perennial. Culms erect or geniculate-ascending, 
2- to 4-noded, up to 1.5 m. high. Leaf-blades 10-40 cm. long, 3-10 mm. 
broad, flat, glabrous, smooth or scabrid above : sheaths split to the base, 
glabrous, smooth or scabrid, the basal sheaths purple, marcescent, 
auricled at the apex, the auricles hairy ; ligule membranous, up to 2 mm. 
long. Panicle erect, 10-30 cm. long, contracted; the lower branches 
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2-nate, the shorter one bearing 3 or more spikelets. Spikelets 8-12 mm. 
long, elliptic-oblong, 4- to 5-flowered, shortly pedicelled. Lower glume 
3-6 mm. long, l-nerved. Upper glume 4.5-7 mm long, 3-nerved. Lemma 
overlapping, rounded on the back, 5-7 mm. long, 5-nerved, the nerves 
more or less prominent at least towards the summit, awnless or with the 
middle nerve produced into a short awn, scabrid especially on the 
nerves. Paleaas long as the lemma with scabrid keels. Anthers 3-4 
mm. long. Ovary hairy at the summit. 


Quetta, May, 1957 M. Nawaz. Probably introduced. 


It closely resembles Festuca pratensis Huds, but differs in having 
hairy auricles, and in bearing 3 or more spikelets on the shorter of each 
pair of panicle branches. It has been listed by Burkill as Fesiuca 
elatior Linn. 


7. Festuca rubra Linn. 


Festuca rubra Linn., Sp. Pl. 74 (1753); Hook. f., Fl. Brit. Ind.7: 
352 (1896). 


Culms erect or ascending from a geniculate base, ]-noded; extra- 
vaginal innovations frequent. Leaf-blades setaceous, 8-12 cm. long, 
5 mm. broad, smooth ; sheaths of innovations tight, closed almost to the 
mouth, smooth, those of the culms split; ligules very short, truncate, 
exauricled. Panicle 8-12 cm. long, narrow, nodding and secund or erect, 
rather dense and ovate ; branches solitary or the lowest 2-nate, divided 
from near the base. Spikelets 1-166 cm. long, oblong, loose, 4-to 
9-flowered, glabrous or hairy and ciliate. Lower glume lanceolate, 
acuminate, l-nerved, nerves percurrent or sub-excurrent, 9 mm. long. 
Upper glume 8 mm. long, ovate-lanceolate. Lemmas strongly involute, 
oblong-lanceolate, broadly hyaline at the margins above, faintly 
5-nerved ; awn up to 12.5 mm long. Palea as long as the lemma, 
shortly 2-fid ; keels ciliolate. Anthers 2-3 mm. long. Ovary glabrous. 
Caryopsis 3.5 mm. long. 


Hazara: Thandiani, August 1956, R.R. Stewart; Kagan Valley: 
Sharhan, July 24, 1951, M. S. Zahur. 


8. Festuca ovina Linn. 


Festuca ovina Linn., Sp. PI. 73 (1753) sensu lato. 
Festuca valesiaca Hook. f., Fl. Brit. Ind, 7 : 384 (1895) non Schleich. 


ARUNDO 221 


Perennial. Culms up to 30 cm. high, 2-noded, both in the lower 
portion. Leaf-blades 5-15 cm. long, setaceous, smoath; sheaths of the 
innovation shoots tight, smooth, open to near the base, persistent : 
ligules short, obscurely auricled. Fanicle short, stiff, contracted ; 
branches erect, solitary or 2-nate. Spikelets 4-5 mm. long, 3- to 4- 
flowered, borne on short pedicels. Lower glume lanceolate, 1.25-1.5 mm. 
long, l-nerved. Upper glume 3 mm. long, 3-nerved. Lemmas strongly 
involute, 3-4 mm. long, £-nerved : awn shorter than the lemma. Palea 
2-toothed, scabrid on the keels. Ovary glabrous. Anthers 0.75-1.5 mm. 
long. Caryopsis 1.5 mm. long. 

Kagan Valley : Saiful Maluk, July 23, 1954, Shaukat; Nadi-Kund, 
M.S. Zahur ; Gilgit, August 6, 1952, A.H. Khan ; Upper Swat, Aslam 
Khan : Chitral : Zapotili ; Ochanzog, Per Wendelbo. 


Tribe 4. Arundineae 


Spikelets bisexual or unisexual with the sexes on different 
plants, 2- to 10-flowered, arranged in large panicles; rachilla disarti- 
culating above the glumes or lowest floret and between the lemmas. 
Glumes hyaline or membranous. Lemmas somewhat similar to the 
glumes, acuminate, awnless or awned from the tip, 1- to 5- (rarely 
more) nerved, enveloped by long hairs either from the rachilla or 
from the back of the lemmas (at least in the fertile florets). 


. 


KEY TO THE GENERA 


Lower floret similar to the other florets; lemmas long hairy in 


the lower part : rachilla naked ....--.--. =: spores amasiay Ae Nasieaaveats 1 Arundoa 
Lower floret male or barren; lemmas _ glabrous; rachilla 
HIE ores icecamas Roni gnennse ncaa eal oes aes liseetece vee seed, Phragmites 


J. Arundo Linn. 


Perennial grasses with creeping rhizomes, extravaginal shoots, and 
very tall and stout culms. Leaves broad, flat. Panicle very large, 
decompound. Spikelets 2- to 7-flowered, laterally compressed ; rachi- 
lla jointed above the glumes and between the lemmas, glabrous. 
Floret all hermaphrodite or the uppermost reduced. Glumes equal, 
Shortly acuminate, keeled, 3- to 5-nerved. Lemmas as long as_ the 
glumes, acuminate, finely 2-fid or entire, long-hairy below, 5- to 9% 
nerved, 3 nerves more or less percurrent or excurrent, the rest 
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short, the middle nerve often produced into a short fine bristle; 
callus short, shortly bearded. Palea slightly more than 1/2 the 
lemma, 2-keeled. 


KEY TC THE SPECIES 


Leaves lanceolate, 1-8 cm. broad; panicle oblong, much broad, 40- 
60 cm. long: spikelets 10-15 mm. long; lemma 2-fid, with hairs 
as long asthe glumes ...  .--..cccceeeeeeeteeeeeetnee oo tenes ees at as A. donax 

Leaves linear, 1-2 cm. broad; panicle narrow, 30-50 cm. long ; spike- 
lets 8 mm. long; lemma entire, acuminate, with hairs shorter 
thanthe glumes.......-.:-:ccceeee eee ene te eee Dstt ea neeuiin adit tentines CA plinit) 


1, Arundo donax Linn. 
Arundo dcnax Linn. Sp. Pl. 81 (1753); Hook. ¢t., FI Brit. Ind. 
7 : 302 (1896). 


Perennial. Culms erect, up to 5 m. high, terete, hollow, 
very many-noded, simple or sparingly branched, glabrous, smooth. 
Leaf-blades conspicuously distichous, lanceolate-linear, up to 60 cm. 
broad, glabrous and smooth. Panicle erect, con- 
tracted and dense, up to 60 cm. long; axis 
stout ; branches scaberulous, mostly erect. Spike- 
lets 10-15 mm. long, light brown or tinged 
with purple. Glumes glabrous, as long as the 
spikelets 3- to 5-nerved, the lower 1/2-2/3 the 
length of the upper. Lemmas 10.5-15 mm. long, 
long hairy all overon the back below the mid- Fig. Ayo eahitas oni 
dle. Palea densely ciliolate on the keels. 

Cultivated in gardens. Very common. 





2, Phragmites Trin. p.p. 


Perennials with creeping rhizomes, extravaginal shoots and stout 
culms. Panicle loose, usually very large and much divided. Spike- 
lets 3- to 10-flowered, awnless, silky , rachilla disarticulating above 
the lowest and between the following lemmas, jointed with long 
silky hairs; Lowest floret male or abortive: the following bisex- 
ual, the uppermost reduced. Glumes persistent, unequal to subequal, 
more or less rounded on the back, 3- to 5-nerved. Lemmas caudate 
acuminate, 3-nerved, middle nerve percurrent, side nerves fine, short; 
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callus long, slender, with long silky hairs Palea about 1/2 as long 
as the lemma. . io = 


KEY TO THE SPECIES 


Ligular hairs 1-15 mm. long; lowest lemma 15-17 mm. 


LONG easecansceceundipocepeevecetin teak ain eeseceetarsaieres wattnieee 1. Ph. communis. 
Ligular hairs up to 0.5 mm. long; lowest lemma 9—13 mm. 
LOTR ncsneedaneetsitoe aie hotonmtare ides seevecscesetcesseee.-:: 2, Ph. harka 


1. Phragmites communis Trin 


Phragmites communis Trin., Fund. Agrost. 134 (1820); Hook. f., 

Fl. Brit. Ind. 7 : 303 (1896). . 

Perennial, with creeping rhizomes, the latter clothed with broad, 
smooth cataphylls. Culms erect, up to 3.5 mm. high, 4.5-8.5 mm. 
in diameter, terete, many-noded, usually simple, glabrous -and 
smooth. Leaf-sheaths overlapping or finally shorter than the inter- 


nodes, smooth and 
glabrous: Ilgule a 
short, hairy tim: 
hairs 1-1.5 mm. long; 
leaf -blades linear 
to linear-lanceolate. 
up to 40 cm. long, 
3: cm. wide, flat- 
firm, glabrous orf 
pilose near the _li- 
fule. Panicle ob- 
long to ovate-oblong, 
erect or finally nod- 
ding and more or 
less secund, dense, Fig. 123.—Phragmites communis .. 

1235 cm. long, 4-7 cm. wide; rachis hairy at the nodes; 
branches fascicled or the upper solitary. slender, repeatedly branched : 
Spikelets 12 mm, long. Glumes very umnequel, acute, 3- to 5 
netved ; lower narrowly ovate to ovate-oblong, 7 mm. long ; upper 
lanceolate-oblong to narrowly oblong. 10 mm. long. Lowest lemma 
linear-lanceolate to linear-oblong, acuminate, 15-17 mm. long, 3-nerved. 
Fertile lemma \inear-lanceolate, acuminate, 3-5 mm. long, 3-nerved ; 
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callus 1-1.5 mm. long, bearded with long hairs, 7-10 mm. long. Pulea 
linear-oblong, 3-5 mm. long; keels scabrid. Anthers 2 mm. long. 


Quetta Asghar Ali; Quetta Valley, Lace; Hyderabad. Widely 
distributed within the area. 


According to Hooker f., in dry situations the stems are very short, 
straggling, with ovate-subulate concave rigid pungent leaves, 2.5-5 cm. 
long, and a reduced panicle. 


2, Phragmites karka_ Trin. 


Phragmites karka Trin. ex Steud., Nom. ed. 2, 324 (1841); Heok. 
f., Fl. Brit. Ind. 7: 304 (1896). 


Extremely variable in habit and size. Perennial with creeping 
rhizomes. Culms erect, up to 3 m. high, 8 mm. in diameter, hollow 
terete, many-noded, usually simple, glabrous and smooth. Leaf blades 
linear to linear-lanceolate, up to 60 cm. long. 4 cm. wide, flat, disti- 
chous, firm, glabrous, smooth on both surfaces and along the margins; 
sheaths shorter than the internodes, terete, firm, striate, smooth, 
glabrous ; ligule a short, hairy rim with hairs up to 0.5 mm. long. 
Panicle large, decompound, oblong, erect, dense, up to 60 cm. long, 10 
cm. broad; axis hairy at the nodes; branches tascicled or the upper 
solitary, slender, filiform, repeatedly branched, scaberulous or nearly 
smooth ; pedicel scabrid. Spikelets many-flowered, 15-18 mm. long: 
tachilla penicillate with long silky hairs. Lower-glume oblong-lanceo- 
late, 5-7 mm. long, 3- to 5-nerved. Upper glume lanceolate-oblong to 
narrowly oblong, 9-11 mm. long. Lowest lemma linear-lanceolate to 
linear-oblong, acuminate, convolute, 9-13 mm. long, 3-nerved. male 
or neuter. Fertile lemmas subulate-lanceolate, subaristate, successively 
shorter than the lower, 10 mm. long, 3- to l-nerved; callus hairs 
12 mm. long. Palea up to3 mm. long; keels scabrid. Anthers 2 mm. 
long. 


Very common through out the plains. 
Tribe 5: Eragosteae 


Spikelets 2- to many flowered, usually laterally compressed, pedicel- 
led, in open or contracted panicles, or secund and sessile or subsessile in 
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spikes or spike-like racemes; rachilla usually disarticulating above the 
glumes and between the florets, rarely persistent or disarticulating below 
the glumes and the spikelets then falling entire. Glumes usually per- 
sistent, membranous or coriaceous, usually shorter than the lowest 
lemma. Lemmas mostly exserted from the glumes, rarely enclosed by 
them, membranous to coriaceous, scarcely changed at maturity, 1l- to 
3-nerved, entire, emarginate or 2- to 4-lobed at the tip, awnless or with a 
straight awn from the tip or sinus, rarely with three nerves running out 
into awns. 


KEY TO THE GENERA 


1. Cleistogamous spikelets present in the axils of the upper 


SHEATHS: telex role wen Citeae Mods Shee eset Gla eee nadie 1. Cleistogenes 
Cleistogamous spikelets absent........... aia cha a ek a eat a Sie Nyda Gl eahc stint 2 

2. Lemmas entire or slightly lobed at the apex....-+.-. 6 cescesseeee cence eens 3 
[emmas toothed or more or less deeply lobed at the apex... ...-- 15 

3. Spikelets in loose or contracted panicles .......0.-...cseeseeseeceseeeetn eines 4 
Spikelets in spikes or spike-like racemes.......-.-..:0005 pth “Temes 8 

4. Glumes and lemmas roynded on the back. «- weeee cesses ee eet sees 5 
Glumes and lemmas keeled ; lemmas entire or acuminate............+... 6 

5. Annuals. Lemmas indurated, acuminate. Panicle branches short 
but spreading and stout... .......0:.:.csccceeeeee coeeeees ... 2. Cutandia 
Perennial aquatics. Lemmas truncate. Panicle diffuse with long 
slender branches .. ....c.ecccee ces eevee seeese seteeeueesuereny 3. Catatrosa 

6. Upper Glume 3-nerved... - ...cceccereenseeeeeee eee ee Meshaaies 4. Eragrostis 
Upper glume l-nerved or 5-nerved...  ...066 0 ceeceeeee cere cee cere eee 7 
7, Upper glume L-nerved.....--..:. 5 ceeeseeees ieaugabenneen 5. Desmostachva 
Upper glume 5-nerved, the lower 3-nerved ; rachilla joints stiffly 
hairy at the upper end...........- od Gasaahattlaee isd asta, 6. Halopyrum 

8. Spikelets in short, dense turbinate spikes arranged loosely on a 
Narrow, angBular axiS ...-..ccc gece ee ce cere ee 7. Melanocenchiis 
Spikelets in one or two rows on one side of a flattened rachis ....... Y 

9: Spikes solitary, terminal, rarely more and then approximate.....:. ..... 
f Nehaais. So kautitarecn isa sreleneue oto einetadenatan caren: SA eheaetta dt cg Liebe aeeatste 3 8. Tetrarogon 
Spikes many, digitate or in a raceme.....-6--+ Lita Mirad thee Riek ns ANGaA 30 


10. Glumes awned, longer than the spikelet......... 0.0.05 + 9. Dinebra 
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Glumes awnless, shorter than the spikelet... 0... ee 

11. Spikes racemosely arranged...... 0.66 cee ce ees 10. Leptochloa 
Spikes digitate or in pseudo-whorls ..... 00. 6. cece eeeeeeeeeee eee 12 

12, Lemmas rounded on the back . ... ...-..-. 00... +. IL. Coelachyrum 
Lemmas strongly keeled....-.. . Pres gene Ris tic Geneeskd 13 

13. Keel with 4-2 additional nerves . .....-.:. eee eee 12. Elenssine 
Keel with out any additional nerves... -. 0 ---rreeereeeeeeeeten steno 14 

14. Rachis ending in a mucro...... veasey cee eeeesee 13. Dactyloctenium 
Rachis ending in a spikelet..... -:-0. 6. 0-1 veeereeee trees 14. Acrachne 

15. Spikelets in solitary spikes.......00:60 c+ cere oe eee ee 15, Tripogon 
Spikelets not arranged in solitary spikes .. ...---..-+ ..-+ vader 

16. Spikelets in panicles ; lemmas long-ciliate along the nerves.. Wf 
EA ee Rae seba Teg aa Sao R ROR UL AV on aad oe aes wade aule ERAS eo Stage 16. Nesinuaic 
Spikelets arranged in compound racemes: lateral nerves of the 
lemma without hairs .. 00.6606. ceeeeereeeeey ceeeeeeeees 17. Diplachne 


1. Cleistogenes Keng 


Perennial grasses with linear-lanceolate leaves; upper sheaths 
enclosing cleistogamous spikelets. Inflorescence a panicle of spreading 
or narrow spiciform racemes. Spikelets 1- to many-flowered, laterally 
compressed, shortly pedicelled ; rachilla joints pubescent at the apex, 
disarticulating above the glumes and between the lemmas. Glumes 
unequal usually shorter than the first floret, membranous, l-nerved : 
the lower 3- to 5-nerved, acuminate or obtuse. Lemmas short, 3- to 
5-nerved. minutely 2-toothed, the teeth usually mucronate or aristate; 
rarely entire and acuminate, glabrous or ciliolate-scaberulous. Palea 
2-keeled, keels ciliolate-scaberulous. Stamens 3; anthers linear. Styles 
short, distinct ; stigmas plumose,; purple, laterally exserted. 


1, Cleistogenes gatacrei (Stapf) Bor 


Cleistogenes gatacrei (Stapf) Bor comb. nov. 
Diplachne gatacrei Stapf in Kew Bull. 1898 : 229 (1899), 
Perennial. Culms tufted or rarely solitary, many-noded, up to 60 
m. high, innovation shoots numerous, densely leafy. Leaf-blades 
linear-lanceolate, acute, up to 8 cm. long, flat, glaucous, scaberulous ; 
sheaths of the culms tight shorter or longer than the internodes ; ligule 
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reduced to a ciliate rim. Panicle loose, up to 7 cm. 
long; branches slender, simple, up to 4.5 cm. long 
bearing 2-3 spikelets besides a solitary terminal Ve 
spikelet ; pedicel as long as the spikelet. Spikelets 
4- to 6- flowered, 10-15 mm. long, rachilla minutely 
hairy. Lower glume lanceolate, acuté, up to 5 
mm. long. hyaline, l-nerved. Upper glume similar 
but broadly oblong and obtuse. Lemma ovate- 
oblong, obtuse, obscurely emarginate, 5 mm. long, 
glabrous, pale green, frequently purple towards 
the apex, distinctly 3-nerved, mucronate. Fig. 124.— Cleistogenes gutacrei, 

Chitral “ Warai, 4500 ft., Gatacre; Swat : Kulali, 19.8, 52, Shaukat Ab. 


2. Cutandia Willk. 


Annual grasses with narrow, flat or rolled leaves. Panicle with 
short, distichous branches which are very short and spreading. Spike- 
lets 2- to many-flowered, laterally compressed, with the bisexual, 
florets jointed on the rachilla. Glumes indurated, unequal, 1- to 
3 nerved shorter than the florets. Lemmas with three strong nerves, 
keeled, muticous. Palea shorter, 2-keeled, narrow. Lodicules 2, glab- 
rous. Stamens 3. Ovary glabrous; styles 2, apical, short ; stigmas 
plumose. Caryopsis oblong, more or less compressed dorsally. 

]. Cutandia mempbitica (Spr.) Richt. 


Cutandia memphitica (Spr.) Richt. Pl. Europ. I : 77 (1889). 
Dactylis mem phytica Spreng. Bot. Gart. Halle, Nachtr, 1 : 20 (1801), 

Annual. Culms tufted, rarely solitary, branched, 10-30 cm. high, 
3+ to 5-noded. Leaf-blades up to 9 cm. long. 1.5 mm. broad, flat or 
more or less rolled, glabrous. striate, lower surtace smooth, upper surface 
and margins scabrid ; sheaths dilated, rounded 
on the back, striate, glabrous and smooth ; 
ligules membranous, truncate-lacerate, 24 
mm. long. Panicle enclosed at the base, by 
the terminal sheath, finally more or less 
exserted, loose and divaricate, 5-10x1.5-5 cm. ; 
axis angular, more or less scabrid, zigzag ; 
branches solitary or geminate, divaricate or 
reflexed, scabrid, few-spiculate ; pedicels very Fig. 125. —Cutandia memphitica. 
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short and thick, slightly scabrid. Spikelets 2- to 4-tlowered, linear, 7-10 
mm. long 1-1.5 mm. broad; rachilla joints distinct, scabrid, produced 
bevond the terminal floret. Glumes indurated with margins broadly 
scarious, l-nerved, acute, unequal, keeled, scabrid on the back; lower 
oval-lanceolate, about 3 mm. long; upper lanceolate, 4-45 mm. long. 
Lemma (lower) indurated, 6.5 mm. long with 3 strong nerves, smooth or 
scabrid on the back, esp. towards the apex, acute or long-acuminate, 
Upper lemma similar, 5 mm. long. Palea narrow, lanceolate, 5 mm. long, 
9-keeled ; keels antrorsely scabrid near the tip. Anthers 1.5*2 mm. long. 
Nushki, M. Sharif. 
3. Catabrosa Beauv. 


Perennial aquatic grasses with branching and creeping root-stocks. 
Culms erect or creeping below ; innovation shoots extra-vaginal, Leaf- 
blades flat. Panicle loose ; spikelets 1- to 7-flowered, awnless, subarti- 
culate on their pedicels ; rachilla jointed at the base, produced beyond 
the terminal floret. Glumes very unequal. the lower much reduced or 
absent, nerveless or 3-nerved, keel-less, obtuse or truncate and irregular- 
ly dentate at the apex. Lemmas broad, longer than the upper glume, 
with 3 distinct nerves ; apex rounded, sub-truncate, scarious. Palea as 
long as the lemma, scarious at the summit, 2-keeled; keels smooth, 
glabrous or hairy. Stigma subsessile, plumose. 


1. Catabrosa aquatica (Linn.) Beauv. 


Catabrosa aquatica (Linn.) Beauv., Essai Agrost. 97 (1812) ; Hook. f. Fi. 
Brit. Ind. Ind 7 : 310 (1896). a 
An aquatic perennial with very long and creeping rhizomes. Culms 
erect or geniculate-ascending, glabrous and smooth. up to 80 cm. high; 
nodes black, glabrous. Leaf-blades flat, up to 20 cm. long, 
1 cm. broad, glabrous and smooth on both surfaces ;. 
sheaths keeled, loosely tight, glabrous and smooth: ligule 
up to 4mm. long, glabrous. Panicle ovate to oblong, loose, 
up to 30 cm. long and 10 cm. wide ; axis glabrous and 
smooth ; branches semiverticillate, erect then spreading, un- 
equal, naked at the base, smooth or scaberulous ; pedicels 
slender. Spikelets ovate-oblong, 2-flowered, 4 mm. 
long; rachilla glabrous, disarticulating below each ue o ar dia 
quatica. 
floret. Glumes persistent, membranous, unequal, glabrous: lower 
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oval, up to 1 mm. long, rounded at the apex, nerveless or with a short 
nerve at the base; the upper obovate, 1.8 mm. long, much broader, 
subtruncate and denticulate at the apex with 3 short nerves. Lemmas 
elliptic-oblong to oblong, rounded on the back, truncate, 3 mm. long, 
3-keeled by the 3 prominent nerves, smooth or the nerves shortly hairy, 
scarious at the apex, 2-keeled ; keels glabrous or minutely hairy. 
Quetta, Duthie. 
4. Eragrostis Beauv. 


Annual or ferennial grasses with narrow, flat leaves. Intlores- 
cence an open or contracted panicle. Spikelets laterally compressed, 
awnless ; rachilla disarticulating between the florets and above the 
glumes, disarticulating or tough and persistent, glabrous, rarely minutely 
hairy. Florets 2 to many, bisexual or the upper rudimentary. Glumes 
equal or unequal, membranous, l-nerved or the upper 3-nerved. Lemmas 
loosely to densely imbricate, acute or obtuse, awnless. membranous 
to thinly coriaceous, 3-nerved. Paleas as long as or shorter than the 
lemmas, 2-keeled, deciduous or persistent with the rachilla. 

KEY TO THE SPECIES 
). Palea pectinately ciliate on the keels...... ....::ccccceeeceecee eee eee cee 2 

Palea scaberulous or smooth on the keels.............. ..... 
2. Panicle spiciform ; lemmas mucronate, lateral nerves cuncuetan 

sew inweuke A euiescnwatine Site Rikegt lanai Mein tame (LOEB haris 


Panicle effuse ; lemmas not mucronate, nerves remote from the 
MALS Wis eseiGicens Airis Sanita Aaivencne ereucatiians 2. E. tenella 
3. Spikelets narrow linear or oval; rachilla zigzag, tough, not dis- 
articulating, lemma falling off without the palea ; grain free... .. 4 
Spikelets very small (2-3.5mm.); rachilla disarticulating ; grain 


enclosed between the lemma and palea «..-----.--ses-esereeeeseees ied 
4. Leaf margins and keels of lemmas glandular -...-...-..--0 ee 5 
6 


Leaf margins and keels of the lemmas eglandular -. z 
5. Spikelets more than 2.5 mm. wide... -.. 3. E, megastachya 
Spikelets not more than 2 mm. wide ---s.:.08 4, E. poaeoides 
6. Spikelets broadly ovate to broadly oblong, 3 mm. broad; lateral 


nerves of lemmas prominent, percurrent, palea deciduous with the 
Leis fe 4h acento tia ik etah ergs cpa eale sauna erated een 5, E. unioloides 


Spikelets lanceolate or narrowly oblong ; nerves of the lemmas not 
Prominent or if so then with persistent paleas  ...----- ++ ‘ 
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7, Lemmas closely imbricate with flat margins .. ...... 6. E. tremula 
Lemmas loosely imbricate or contiguous with closely incurved 


margins jah Shot OR. 32 ho Aeon ct Bi oe cise nine cata ta Sauetaniares iaheamea',  anbaceds eee coatioed 8 

8. Spikelets 2-2.5 mm. wide, blené ee ee eer eee 7. E, charits 
Spikelets 1-1.5 mm. wide, linear to lanceolate...... . 10... / cesses 9 

O: » Perennials: swseectavecesteher ae aoe” eer ee pase 8. E. papposa 
Pitaria lS sais scans Rie SNE. GIS WE SR Se eT ets iam w eveca JQ 

10. Spikelets ca. 1 mm. wide; lower bignehes of the saiiele verti- 
Cilla cst ace’ Ae adeeb das tie alae elaeaneaere Bae 9. E. pilosa 
Spikelets ca. 1.5 mm, wide ; lower branches of the panicle solitary 

Selah aieialete) ois udghasira oe enero deste aes ksiiuidetedeeiiniweiueewse AOS. EB nutans 

11. Panicle branches usually whorled, spreading, branched from the 
base ; spikelets loose, scattered.....--:+::s+:ereeeeene ee 11. E. japonica 
Panicle contracted,: branches more or less solitary or 2-3 in a 
WOE velsdcesiee:. iduavassamebashahowbbeadenvan ca and gabe gee waaeutwonedens tes aetea 12 


12. Panicle short, peduncle long exserted, branches more or less solitary, 
branched from near the base. branches spiculate to the base. ........ 
tas sain ionic ad wna s dae Duh eis eahias Sen anpas Sean ae os 12. E. diarrhena 

Panicle very long, peduncle es branches solitar or 2-3 in a 
whorl, long, flexuous, branched at some distance from the base ; 
branchlets bare at the base .-.-)  -ssseeseesee » 13. E. diplachnoides 

1, Eragrostis ciliaris (Linn.) Link 
Eragrostis ciliavis (Linn.) Link, Hort. Reg. Berol. 1 : 192 (1827) ; Hook f., 


FI. Brit. Ind. 7; 314 (1896). 
Eragrostis plumosa Boiss., Fl. Orient. 5 : 523 (1884) non Link. 


Eragrostis arabica Jaub. et Spach, 111. Pl. Orient. 4: 31, t. 322. 
Poa ciliaris Linn., Sp, Pl, 102 (1753). 

Annual. Culms tufted, branched, erect or geniculate-ascending, up 
to 25 cm. high, slender, glabrous and smooth. Leaf-blades linear, flat or 
convolute, up to 15 cm. long ; sheaths usually bearded at the mouth with 
long hairs; ligule a fringe of short hairs. 
Panicle spiciform, 1-5 cm. long, compact and 
cylindric, appearing hairy from the long cilia 
of the paleas ; branches very short, suberect, 
branched from the base. glabrous, axis glab 
rous; _ pedicels very short, glabrous. 
Spikelets 2-4 mm. long. crowded, €- to 
10-flowered, strongly compressed, very pale ; Fig. 127.—Eragrostis ciliaris 
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rachilla disarticulating. Lower glume 1.5 mm. long, ovate-lanceolate, 
acute. Upper glume similar but slightly longer. Lemmas 1 mm. 
long, oblong, subtruncate, mucronulate, spreading, lateral nerves 
submarginal. Palea as long as the lemma and deciduous with it; keels 
with long rigid cilia. Caryopsis 0.5 mm. long, enclosed between the 


lemma and palea. 

Karachi: Mirpur Khas: Jamesabad; Sanghar; Lahore; Quetta. 
Very common. 

2, Eragrostis tenella (Linn.) R. et S. 

Eragrostis tenella (Linn.) Roem. et Schult., Syst. 2 : 576 (1817). 
Eragrostis tenella var. plumosa Stapf in Hook.f., Fl. Brit. Ind. 7 : 315 (1896), 
Eragrostis plumosa Link, Enumer. Hort Berol. | ; 192 (1827) non Boiss 
Poa tenella Linn,, Sp. Pl. 69 (1753). 

Annual. Culms loosely tufted, erect or geniculate-ascending, 3- to 
5-noded, up to 40 cm. high, simple or branched, glabrous and smooth. 
Leaf-blades narrowly linear, acuminate, up to 12 cm. TY 


ah 


t 
Ni ‘N : 


* ised 


long, 1-2 mm. broad, flat or involute when dry, glab- ; 
rous and smooth ; sheaths tight, terete, glabrous, long- AS 8 
ciliate at the mouth with soft spreading hairs; ligule gf? a 
reduced to a rim of short hairs. Panicle open or “' a P Mh 
contracted, ovate to oblong, 5-13 cm. long, 1.5-3.5 cm. Fig. 128.—Eragrosti 
wide ; branches solitary, capillary, glabrous : up to 3.cm. tenella. 
long; branchlets bearing 2 or 3 distant spikelets ; axis bearded at 
the nodes ; pedicels distinct, 1-5 mm, long. Spikelets oblong, 15-2 mm. 
long, 3- to 9-flowered ; rachilla disarticulating, breaking up from above 
downwards. Glumes ovate-oblong, obtuse or slightly acute, l-nerved ; 
lower 0.5-1 mm. long the upper 0.7-1.3 mm. long. Lemmas oblong, very 
obtuse, up to 1.2mm. long. Palea as long asthe lemma; keels pecti- 
nately ciliate with long rigid hairs, Grain enclosed between the 
lemma and the palea. 

Mirpur Khas ; Lahore ;: Changa Manga; Gujrat ; Jhelum. 


3, Eragrostis megastachya (Koel ) Link. 
Eragrostis megastachya (Koel.) Link, Enumer. Hort. 1: 187 (1887). 


Poa megastachya Koel., Descr. Gram. 181. 
Eragrostis cilianensis (All.) Lutati in Malpighia 18; 386 (19U2). 
Poa cilianensis All., Fl Pedem. 2: 246, 
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Eragrostis major Host, Gram, Austr. 4: 14 (1809) ; Hook. f., Fl. Brit. Ind. 7: 82y 
(1896). 


Annual. Culms tufted, up to 90 cm. high, branched, leafy, erect 
or geniculate-ascending, smooth and glabrous. Leaf-blades linear, up 
to 15 cm. long, 8 mm. broad, smooth and glabrous or sparsely hairy ; 
glandular along the margins ; sheaths smooth and glabrous, bearded at 
the mouth ; ligule reduced to a ciliolate 
ridge. Panicle up to 20 cm. long, open 
or sometimes contracted; axis rather 
stout, smooth ; branches spreading or sub- 
erect, capillary, stiff or flexuous, bran- 
ching to the second degree from near 
the base; pedicels shorter than the 
spikelets. Spikelets usually crowded, ovate 
to linear-oblong, 15 mm, long, 2.5-3 mm. 





broad, many-flowered, yellowish or olive- Tig. 129.—Eragrostis megastachya, 
grey, rachilla tough, zigzag, with smooth, short internodes. Lower glume 
1.2 mm. long ovate, acute with scabrid keels, l-nerved. Upper glume 
similar, 1.5 "mm. long slightly larger, 3-nerved. Lemmas 2 mm. long, 
broadly ovate sometimes apiculate, 3-nerved: keels glandular. Palea 
obovate, much curved, shorter than its lemma, keels ciliolate- 

Sanghar, Mirpur Khas; Quetta; Multan; Lahore ; Sialkot. 


4. Eragrostis poaeoides Beauv. 


Eragrostis poaeoices Beauv., Essai Agrost. 162 (1812), 
Eragrostis minor Host, Fl. Austr. 1 : 135 (1827) ; Hook. f., Fl. Brit. Ind, 7: 321 (1896). 


Annual. Culms densely tufted, up to 45 cm. high, branched, smooth 
and glabrous, rooting at the lower nodes. Leaf-blades linear, acute, 
up to9 cm.long, 8mm. broad, grandular along the margins ; sheaths 
keeled, loose, shortly bearded at the mouth; ligule a pubescent ridge. 
Panicle oblong or ovate, rather stiff. up to 15 cm. 
long; axis glabrous; branches solitary or 2- 
nate, rather stiff, up to 15 cm. long, spreading 
when mature, branched from the base; pedi- 
cels shorter than the _ spikelets Spikelets 
alternate, linear to ovate, up to 10 mm. long, 2 
mm. broad, upto 15- flowered, pale, green or pur- 
plish ; rachilla tough. Lower glume 1.2-1.5 mm. 
long, ovate, I-netrved. Upper glume similar, 1,.5-2 





Fig. 130,—Evagrostis 
poaeoides. 
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mm. long. Lemmas about 1.5-2 mm. long, ovate, acute strongly 3-ner- 


ved. Palea obovate-oblong, about 1-.15 mm. long, the keels scabrid 


or ciliolate. 
Peshawar ; Multan; Karachi; Hyderabad; Quetta; Lahore: 
Swat: Kalam ; Kagan Valley ; Chitral. Very common. 


5. Eragrostis unioloides (Retz.) Nees 


Eragrostis uniclcides (Retz.) Nees ex Steud.. Syn. Pl. Gram. 264 
(1854), 

Eragrostis amabilis Wight et Arn, ex Nees in Hook & Arn, Bot. 
Hook. f., Fl. Brit. Ind. 7: 317 (1896). 


Beech. Voy. 251 (1838); 


Annual. Culms loosely tufted, erect or geniculate-ascending, up 
to50 cm. high, smooth and glabrous. Leaf-tlades linear, acute, up 
to 9 cm. long, 4 mm. broad, glabrous or with few scattered hairs ; 
sheaths smooth, glabrous; ligule absent. Panicle oblong or ovoid, up 
to 10 cm. long, sparingly branched, effuse or contracted ; axis and 
nodes glabrous ; branches solitary, ramifying from near the base; 
pedicels short. Spikelets 4-6 mm. long, ovate-elliptic or oblong, 20- 
to 30-flowered, shortly pedicellate, often purple ; rachilla tough, inter- 
nodes very short; the glumes and lemmas elegantly distichous, 
spreading, keeled, falling from below upwards. Glumes subequal, 1-1.5 
mm. long. ovate, acute, l-nerved. Lemmas broadly ovate oc sub- 
orbicular, mucronulate, 2 mm. long, punctulate. Palea shorter than 
its glume and deciduous with it; keels winged, scabrid. 


Mirpur Sakro, Blatter & McCann. 
6. Eragrostis tremula (Lamk.) Hochst. 


Eragrostis tremula (Lamk.) Hochst. in Flora I. Beibl. 134 (1842) ; 
Hook. f., Fl. Brit. Ind. 7: 320 (1896). 

Eragrostis multifiora Trin., Mem. Acad, Petersb, ser, VI, 1: 401 (1841). 

Pea tremula Lamk., Tabl. Encycl. 1: 185 (1791). 
Annual. Culms densely tufted, erect or geniculate ascending, up 


to 60 cm. high, smooth and glabrous. Leaf-blades linear-lanceolate, 
acuminate, up to 12.5 cm. long, 4 mm. broad, glabrous or sparsely 
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hairy, margins eglandular and finely serrate; 
sheaths smooth and glabrous, bearded eat the 
mouth; ligule a minutely hairy rim. Panicle 
large, ovate, much spreading: axis glabrous, 
bearded at the nodes: branches solitary, filiform ; 
branchlets capillary, with long white hairs in all 
their axils; pedicels very slender, 1.2-3 cm. long. 
Spikelets up to 2.5 cm. or more long, linear, 
10- to 60-flowered. Lower glume 1.2-1.5 mm, 
long, subobtuse, thin, l-nerved, keeled; keels 
scaberulous. Upper glume similar but slightly 
longer. Lemmas broadly ovate, subobtuse, 1.5-2 
mm. long, with 3 strong nerves. Palea obovate- 





oblong, slightly shorter than the lemma, per- 


sistent ; keels scabrid. F 


ig. 131,—Eragrostis tremula. 
Bahawalpur ; Multan ; Gujrat ; Lahore. Insandy places. Common. 


7. Eragrostis chariis (Schult.) Hitchce. 


Eragrostis chariis (Schult.) Hitche., Lingnan Sci. Jour. 7 : 193 (1931). 
Eragrostis gangetica (Roxb.) Steud., Syn. Pl. Gram, 266 (1854), 

Eragrostis elegantula (Kunth) Nees ex Steud., Syn. Pl. Gram. 266 (1854). 

Eragrostis Brownei Nees ex Wight, Cat. no. 1780 (1833) p.p, 

Poa chariis Schult., Mantiss, 2 : 314 (1824), 

Poa «legantula Kunth, Rev, Gram, 1 : 114 (1829), 

Perennial. Culms densely tufted, 30-90 cm. 
high, stout, smooth, shining, simple or branched. 
Leaf-blades few, 5-20 cm. long, very narrow, 
convolute, rigid, quite smooth, glaucous, linear, 
acuminate; sheaths glabrous except the mouth 
which is bearded ; ligule a minutely ciliolate rim. 
Panicle oblong, 5-15 cm. long, nodding ; branches 
solitary, rather distant, often long, suberect or 
the lower spreading: axis glabrous; pedicels 
short. Spikelets 4-6 mm. long, linear to linear: 
oblong, 10- to 30- flowered; rachilla tough, glab- 
rous, persistent, the internodes short. Lower 
glume 1.5 mm. long, ovate-oblong, acute, L-nerved. 





; Fig. 132. Eragrostis 
Upper glume slightly larger, l-nerved. Lemmas “ glo 


ERAGROSTIS 235 


broadly ovate, subacute, 2.5 mm. long, 3-nerved, Palea deciduous, 
shorter than its lemma ; keels scaberulous. Anthers about 1mm. long. 
Caryopsis oblong, 0.8 mm. long, brown. 


Sheikhupura ; Lyallpur ; Lahore ; Multan; Jhelum. Along the sides 


of water courses. Very common. 
8, Eragrostis papposa (Desf.) Steud. 


Eragrostis papposa (Desf.) Steud., Nom. ed, 2: 564 (1840) ; Hook.%#,, 

Fl. Brit. Ind. 7 : 322 (1896). 

Poa papposa Desf. in Roem. et Schult., Syst. 2 : 585 (1817), 

Perennial. Culms 30-50 cm. high, very slender, simple, smooth and 
glabrous, Leaf-blades short, strict, very narrow, convolntes mouth of 
the sheath bearded with long silky hairs. 
Panicle 10-20 cm. Jong, ovoid, very delicate, 
loose, open ; axis filiform, glabrous ; branches 
solitary, alternate, rarely 2-nate, spreading, 
capillary, naked below. loosely branched 
beyond the middle ; branchlets capillary, stiff ; 
pedicels long, capillary. Spikelets 4-8 mm. 
long, linear, 7- to 23-flowered, very pale yellow Fig. 133.—Eragrostis pap posa. 
or dark or olive-grey; rachilla tough. Lower glume 1 mm. long, 
hyaline, nerveless. Upper glume slightly longer, l-nerved. Lemmas 
broadly ovate, ca. 1.5 mm. long, 3-nerved. Palea obtuse, denticulate, 
Persistent ; keels scabrid. Caryopsis obovoid, ca. 0.5 mm. long, dorsally 
grooved. 

Quetta ; Kohat ; Sakesar ; Peshawar ; Rawalpindi; Swat: Mingora : 
Kala Bagh ; Sanghar ; Sibi. Common in the dry hilly areas. 





9. Eragrostis pilosa (Linn.) Beauv. 


Eragrostis pilosa (Linn,) Beauv., Essai Agrost. 7L (1812); Hook. f.. Fi, 
Brit. Ind. 7 : 323 (1896). 

Poa pilosa Lian,, Sp. Pl. 68 (1753). 

Eragrostis verticillata Roem. et Schult., Syst. 2 : 575 (1817), 


. Annual. Culms tufted, erect or geniculate-ascending, up to 45 cm. 
high, slender, flaccid. Leaf-blades usually short and narrowly linear, 
often convolute, scabrid above and on the margins, glabrous; sheaths 
tight, bearded at the mouth where the small auricles are hairy ; I:gule 
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represented by a softly hairy ridge. Panicle 5-20 . 
em. long, erect or nodding, broadly elliptic, open (jo ; 
or contracted ; axis glabrous or hairy, slender, . > 
nodes sometimes hairy; branches fascicled or L 

whorled, capillary, much divided, bare at the base ; 0 (| 
pedicels as long as the spikelets. Spikelets ovate, : Ny ce ; 
scattered (not fascicled), 3-5 mm. long, 0.8-L mm. Fig. 134. Eragrostis pilosa. 
broad, linear, 5- to 12-flowered, often purplish ; rachilla tough. smooth, 
glabrous, Lower glume ovate, 0.3-0.5 mm. long, nerveless. Upper glume 
0.9-1 mm. long, ovate-lanceolate, acute, l-nerved, hyaline. Lemmas thin, 
hyaline, 1.2-1.5 mm. long, ovate, subacute, 3-nerved, nerves short. Palea 
subpersistent ; keels nearly smooth. Caryopsis 1 mm. tong, laterally 
compressed, free. 


Quetta ; Peshawar ; Hyderabad ; Lahore ; Karachi; Balakot; Swat; 
Kagan ; Chitral. Very common from the plains to 5000 ft. in the hills. 


10, Eragrostis nutans (Retz.) Nees 


Eragrostis nutans (Retz.) Nees ex Steud., Nom. ed. 2: 563 (1840), 
Eragrostis steno phylla Hook. f., Fl. Brit. Ind, 7 ; 318 (1896) non Hochst. 
Eragrostis Brownei Nees in Wight, cat. no, 1781 (1833) p.p. 


Perennial. Culms densely tufted, 30-45 cm. high, erect or geni- 
culate-ascending, simple or branched; upper internodes long. Leaf- 
blades 7.5-12 cm. long, very narrow, strict, rather stiff, usually convolute, 
smooth, quite flat, glabrous, not glaucous; sheaths smooth; 
liglue a narrow membranous rim. Panicle ovate or oblong, suberect or 
nodding ; branches rather distant, alternate, obliquely spreading at 
maturity, much divided upwards ; axis slender, smooth ; pedicels of spike- 
lets filiform. Spikelets 4-6 mm. long, linear-oblong, 20- to 30-flowered ; 
rachilla zigzag, tough. Lower glume 0.8 mm. long, ovate-oblong, 
subacute, hyaline, l-nerved. Upper glume similar but slightly longer, 
3-nerved. Lemmas broadly ovate, subacute. about 1.5 mm, long, with 
smooth keels. Palea linear-oblong, deciduous with the lemmas; keels 
scabrid. Anthers minute. Caryopsis globose or globose-ellipsoid, 2,5 mm. 
long, reddish brown, smooth, free. 


Likely to occur within the area. 
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11, Eragrostis japonica (Thunb.) Trin. 


Eragrostis japcnica (Thunb.) Trin. in Mem. Acad. Petersb. ser. VI, 
1: 405 (1831). 

Poa japonica |hunb.. Fl. Jap. 3. (1784). 
Eragrostis interrupta var. tenutssima (Scbrad.) Stapf in Hook.!., Fl. Brit. Ind, 7 : 316 (1896), 

Annual. Culms densely tufted, 15-70cm. high, erect or geniculate- 
ascending, simple or branched, 1- to 4-noded, glabrous and smooth. Leaf- 
blades linear, acute, 2-29 cm. long, 1.5-4 mm. broad, firm or flaccid, flat or 
convolute ; glabrous and smooth ; sheaths tight, glabrous ; ligule reduced 
to aciliolate rim. Panicle linear, lanceolate to ovate-oblong in outline, 
open and loose or con- 
tracted, narrow, 6-25 
cm. long, 2-3 cm. wide. 
usually stiff ; branches 
in whorls or clusters or Fig. 135.—Eragrostis japonica. 
solitary, divided from near the base ; branchlets and pedicels divaricate, 
filiform to capillary ; branches very slender but rigid, scaberulous, 0.8-8 
cm, long ; pedicels up to2 mm. long. Spikelets ovate, compressed, few- 
flowered, 2-3.5 mm. long, 1 mm. broad ; rachilla ; disarticulating. Lower 
glume lanceolate to ovate, acute or obtuse, hyaline, l-nerved, 0.6-.8 mm. 
long. Upper glume ovate to oblong, 0.8-1 mm. long. Lemmas lanceolate- 
oblong in profile, very obtuse, 0.75-1 mm. long, 3-nerved, usually purplish. 
Palea as long as the lemma; keels scaberulous or smooth. Anthers 0.2 
mm. long. Caryorsis ovoid or ellipsoid, 0.3-0.5 mm. long. enclosed 
between the lemma and palea. 

Lahore, September, 1954, S. Ahmad; Sialkot, October, 1958, 
M. Shaf. 





12, Eragrostis diarrhena (Schult.) Steud. 


Eragrostis. diarrhena (Schult.) Steud., Syn. Pl. Gram. 266 (1854). 
Eragrostis interrupta var. diarrhena (Steud.) Stapf in Hook, f.. Fl. Brit, Ind. 7 : 316 (1896). 
Paa diarrhena Schult, Mantiss. 2 : 616 (1824). 

Annual or perennial. Culms densely tufted, up to 80 cm. high, 
erect or geniculate-ascending, simple or branched, smooth and glabrous ; 
nodes glabrous. Leaf-blades up to 15cm. long, 1.5-3 mm. broad, flat or 
convolute, glabrous, linear, acuminate, scabrid on the upper surface and 
margins : sheaths rather loose, slipping from the culms, smooth and 
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glabrous, scarious on the margins: ligule membranous, short. Panicle 
contracted, long and narrow, linear-oblong. made up of numerous 
fascicled, spiculate branches giving the panicle a lobed appearance; 
branches numerous, filiform, 2.5-5 cm. long, closely spiculate almost to 
the base, usually erect. Spikelets linear, up to 3 mm. long, 1 mm. broad, 
10- to 14-flowered, disarticulating, smooth. Lower glume 0.75 mm. long, 
acute, l-nerved. Upper glume similar to the lower. Lemmas 1 mm. 
long, very obtuse almost truncate, nerves slender, green or pale brown. 
Palea shorter than the lemma ; keels scaberulous. Caryopsis obovoid. 


Kala Shah Kaku, September 1953, S. Ahmad. 
13. Eragrostis diplachnoides Steud. 


Eragrostis diplachnoides Steud., Syn. Pl. Gram. 268 (1854). 
Eragrostis interrupta var. diplachnoides (Steud.) Stapf in Hook. f., Fl. Brit. Ind, 7 : 816 (1896), 
Annual, Culms stout, tall, branched, up to 1 m. high. Leaf-blades 
linear, acute, up to 15cm. long, 5 mm. broad, glabrous but slightly 
scaberulous; sheaths tight, smooth, the basal sometimes loose and 
slipping from the culms ; ligule very short, membranous. Panicle up to 
45 cm. long, effuse or contracted, flaccid ; branches 2- or 3-nate, some: 
times solitary, branched at some distance from the base, 5-12.5 mm. 
long, ascending, never spreading or divaricate. Spikelets linear, 2-3 mm, 
long, 6- to 12-flowered. Lower glume lanceolate to ovate, hyaline, 
0.6-0.8 mm. long, l-nerved. Upper glume ovate, 0.8-1 mm. long, 
3-nerved. Lemmas 0.75-1 mm. long, very obtuse, lanceolate-oblong, 
3-nerved. Palea with scaberulous keels. | 


Hyderabad, November, 1955, M. Ahmad; Karachi, Sep. 16, 1956, J.J. 
Chaudhri; Lahore, October, 1952, Shaukat Ali. 


It is a much more robust plant as compared to FE. diarrhena. The 
panicle is very long and very slightly exserted from the uppermost 
sheath ; the branches are longer, more flexuous and not branched from 
near the base. 


5, Desmostachya Stapf 


Perennial grasses with creeping rootstocks and flat leaves. Spike- 
lets strongly laterally compressed, closely imbricate, alternate, sessile or 
subsessile on the slender rachis of secund more or less distinctly 2- 
ranked spikes which are crowded into long narrow, spike-like panicles, 
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florets many, hermaphrodite. Glumes very unequal, membranous, 
l-nerved, keeled. Lemmas rigidly membranous, 3-nerved, acutely 
keeled, side nerves evanescent upwards. Caryopsis loosely enclosed by 
the lemma and palea, triquetrous, 


1. Desmostachya bipinnata (Linn.) Stapf 


Desmostachya bipinnata (Linn.) Stapf in Dyer’s FI. Capensis 7: 632 
(1900). 

Briza bi pinnata Linn. Syst. Nat. ed. 10, 875 (1759). 

Eragrostis cynosuroides (Retz.) P. Beauv., Essai Agrost. 71 (1812) ; Hook. f, Fl, Brit. Ind. 7: 
342 (1896). 

Poa cynosurotdes Retz,, Obs. 4 : 20 (1786). 

Eragrostis bipinnata (Linn.) K.S:hum, in Engl. Pflanzeaf. Ost-Afr. C, 113 (1895) ; Muschler 


in Verh. Bot. Ver. Brand. 1907, 49 : 74 (1908). 
Stapfiola bi pinnata (Linn.) Ktze. in Post et Ktze., Lexic. 532 (1903). 
Perennial with a stout, creeping rootstock emitting thick stclons 


covered with polished, shining sheaths. Culms tufted, erect, up to 
1m. high, smooth and glabrous. Leaf-blades linear, acuminate, 15-40 


cm. long, 4-10 mm. broad, glabrous, margins 
scabrid ; sheaths loose and slipping from 
the culms, hairy at the mouth; ligule a 
ciliolate membranous rim. Panicle 15-45 
cm. long, 1.3-8 cm. broad, narrowly pyra- 
midal or columnar, often interrupted; axis 
puberulous ; branches very short, about 2 
cm, long, crowded from the base with 
Sessile, imbricating spikelets; branchlets 
rigid, spreading, glabrous or hispidulous. 
Sptkelets sessile, 13 mm. long, up to 30- 
flowered ; rachilla tough, internodes very Fig 136. Desmostachya bi pinnate. 
short. Glumes very unequal, 1-nerved ; lower 0.5 mm. long, obtuse. 
Lemmas 1.6-2 mm. long, ovate, acute, coriaccous. Palea shorter, 
subcoriaceous with minutely scabrid keels. Anthers 0.8 mm. long. 


Hyderabad ; Multan ; Karachi; Lahore ; Jhelum ; Rawalpindi ; Pesha- 
war ; Dera Ismail Khan: Quetta. Very common throughout the plains. 
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6. Halopyrum Stapf 


Perennial grasses with narrow, rigid convolute leaves. Spikelets 
large, many-flowered, sessile or shortly pedicelled on the short branches 
of an elongated panicle. Spikelets strongly compressed laterally ; 
rachilla disarticulating above the glumes and between the florets, silkily 
hairy. Glumes subequal, Lower 3-nerved, upper 5-nerved. Lemmas 
3-nerved ; palea as Jong as the lemma. 


1. Halopyrum mucronatum (Linn.) Stapf 


Halopyrum mucronatum (Linn.) Stapf in Hook. Icon. Pl. tab. 2448 


(1896) ; Hook. f. FI. Brit. Ind. 7 : 328 (1896). 
Uniola mucronata Linn. sec, Kunth, Enum. Pl, I: 425 (1833) 


Perennial with a creeping, branched rhizome. Culms hard woody, 

30-45 cm. high, smooth, shining, the branches often fascicled and clothed 
at the base with pale, : 
coriaceous, mucronate 
sheaths. Leaf-blades 
20-30 cm. long, 3-4 
mm. broad, convolute, 
very narrow, glaucous, 
coriaceous, striate, 
quite smooth ; sheaths 
terete, hard, with vil- 
lous mouth; ligule a 
few hairs. Panicle 
30-45 cm. long, erect 
or nodding; axis and 
branches quite smooth, 
angular. Spikelets 
12-15 mm. long, flat, 
sessile or with a short Fig. 137. Halopyrum mucrnaium. 
Pedicel, 10- to 15-flowered, smooth, pale yellowish ; rachilla very 
short, hairy, the hairs 3-5 mm. long. Lower glume 6 mm. long, scarcely 
longer than the lowest lemma, ovate-lanceolate, 3-nerved. Upper glume 
8 mm. long; strongly 5-nerved. Lemmas mucronulate, 3-nerved, 6.5 mm. 
long. Palea as long as the lemma, subacute, 2-keeled. Grain ellipsoid, 
compressed, deeply furrowed on the hilum side : embryo 1/2 as long. 

Karachi. Common. 
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7, Melanocenchris Nees 


Annual or perennial grasses with short, narrow leaves rolled in dry- 
ing. Spikelets in short, dense, turbinate spikes which are distantly 
arranged on one side of the narrow axis of the spike-like panicle; the 
spikes shortly stalked, disarticulating as a whole, formed of 5-8 spikelets, 
of which two are bisexual, the rest male or sterile and reduced to 
lemmas. Fertile spikelet with one perfect floret followed by one male 
and one sterile floret or by two sterile lemmas only; rachilla not jointed, 
sometimes produced and bearing an imperfect lemma. Glumes narrow. 
linear, rigid, plumose with long hairs and narrowed into a long, rigid, 
scabrid awn. Lemma broad, ovate, smooth or slightly hairy, 3-nerved, 
narrowed, cuspidate or 3-lobed, the lobes aristate, the lateral shorter 
than the middle and somewhat broader at the base. Palea as long as the 
lemma, 2-cuspidate, 2-keeled ; keels hairy. Stamens 3. Caryopsis obovate- 
ellipsoid, somewhat depressed on the back; embryo 1/2 as long as the 
grain ; hilum punctate. 

1, Melanocenchris royleana Nees 


Melanocenchris royleana Nees in Proc. Linn. Soc. 1: 95 (1841). 
Gracilia royleana var. plumosa Hook f., Fl. Brit. Ind. 7 : 284 (1896). 
Melanocenchris jacquemontii Jaub. et Spach, Mlustr. Pl. Orient. IV : 36-39 (1850-53) t. 325, 
326, | 

Annual. Culms densely tufted, very slender, 7-20 cm. high. Leaf- 
blades 2,5-5 cm. long, 1.5 mm. broad, more or less convolute, linear-lan- 
ceolate, acute, glabrous or nearly so, the margins ciliate: sheaths witha 
few, long, scattered hairs; ligule a hairy rim. Spikes borne on an elonga- 


ted axis which is 
Narrow, angular, 
filiform, 1,2-5 cm. 
long and often 
recurved. Spikes 
3-10, 1.2 cm. long 
{incl. the awns), 
dense, turbinate, 
disarticulating as 
a whole. Spikelets 
58 in a spike, of 
which can ane Fig. 138.—AMelanocenchris royleana. 
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bisexual, the rest male or sterile. Fertile spikelet 2-flowered ; tachilla 
produced beyond the upper lemma, filiform, scaberulous. Glumes per- 
sistent, elongate-subulate, 2.5-3 mm. long, rigid, plumose at the base and 
ending in rigid, scabrid 6-7 mm. long awns; the lower glume without 
hyaline margins but the upper with rather wide hyaline margins. 
Lower floret bisexual ; lemma 4,5 long, chartaceous, ovate-oblong, cymbi- 
form, 3-aristate, 3-nerved. Palea as long as the lemma, 2-cuspidate; 
keels scaberulcus. Upper floret male; lemma resembling the lemma of 
the fertile floret but much smaller, 3-cuspidate. Rachilla sometimes 
bearing 2 empty lemmas at the tip. 
Hyderabad ; Karachi ; Pabbi Hills near Jhelum. 


8, Tetrapogon Desf. 


Annual or perennial grasses with solitary or geminate, long silky- 
villous spikes. Spikelets arranged in two rows on one side of the 
tachis. Florets many, the lower 2 or more bisexual and the upper neu- 
ter or rudimentary. Glumes subequal. Lemmas (fertile) long-villous on 
the back, truncate or 2-lobed, awned above the summit. Palea very 
short, 2+keeled ; muticous. Lodicules 2. Stamens 3. Caryopsis oblong 
fusiform, slightly compressed dorsally ; hilum basal, punctiform. 


KEY TO THE SPECIES 


Perennial. Lemma ovoid, hirsute all over........c.cccsecee eee eee 1. T. villosus 
Annual. Lemma cuneiform, glabrous (except the keel) .... 2. T. tenella 


1, Tetrapogon villosus Desf. 


Tetrapogon villosus Dest. Fl. Atl. 2 : 389 (1799) t. 255. 
Chloris villosa (Desf.) Pers., Syn. 1: 87 (1805). 

Perennials with caespitose rootstocks, producing dense tufts of sterile 
innovations and fertile culms. Culms 10-40 cm. high, erect, glabrous, 
smooth, more or less compressed in the lower half. Leaf-blades linear, 
acute, flat or convolute, up to 15 cm. long, 3 mm. broad ; sheaths compre 
ssed, keeled, smooth or hairy at the mouth ; of the basal leaves overlapp- 
ing, dilated; ligules membranous, very short (less than 0.5 mm.), finely 
and shortly ciliate. Srikes solitary or with one or two additiona! close 
to it, more or less long-peduncled, 2.5-6 cm. 1ong ;_ rachis villous. Spike- 
lets sessile, 3-to 6-flowered, the two lower bisexual the rest reduced 
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to lemmas ; all the 
forets awned ; rachilla 
disarticulating above 
the glumes. Glumes 
lanceolate, 1-nerved, 
membranous, glabrous, 
slightly scabrid along 
the keel, the lower 3 
mm. long, acute or 
mucronate, the upper 
4mm. long. broader, 
aristulate. Fertile lem- 
ma 3mm. long, oboy- 
ate, very obtuse, slight- 
ly emarginate at the 





summit, 3-nerved, 
dorsally  long-villous, Fig. 139.—Tetrapogon villosus. 

the hairs t wice as long as the lemma ; awn arising from the sinus, up to 
lcm. long, scabrid. Palea narrow, 2-keeled, truncate or retuse, ca. 2.5 
mm. long; keels ciliolate. Sterile lemmas shorter than the fertile, long- 
villous, long-awned, becoming successively shorter upwards. Carvopsis 
with a loose pericarp, 1.5-2 mm. long. 


Sangla hill; Shahkot Hills: Kirana Hill; Sakesar; Rawalpindi; 


Swat ; Kagan ; Quetta ; Fort Munro. Very common. 


2, Tetrapogon tenellus (Roxb.) Chiovenda 


Tetranogon tenellus (Roxb.) Chiovenda in Ann. Inst. Bot. Roma 8: 352 
(1908), 


Chloris tenellus Roxb. Hort. Beng. 82 (1814) ; Hook. f., Fl. Brit, Ind, 7; 290 (1896). 
Chloris triangulata Hochst, ex A. Rich. Tent. FI. Abyss. 2 : 409 (1851). 
Chloris macrantha Jaub, et Spach, Ilustr. Pl. Orient, 4 : 42 (1850-53). 
Annual. Culms slender, branched from the base, geniculate-ascend- 


ing and rooting from the nodes, upto 45cm. high. Leaf-blades linear- 
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lanceolate, finely acuminate, 7.5-20 cm. long, 3-6 mm. broad, flat or 


convolute, margins more 
or less ciliate towards the 
base; sheaths glabrous; 
ligule membranous, trun- 
cate, large. Spikes soli- 
tary, 2.5-5 cm. long, erect, 
flat. Spikelets 6-flower- 
ed, with 3 fertile florets 
4.5- 6 mm. long, cuneate, 
3-awned. Glumes shorter 
than the lowest lemma; 
lanceolate; lower 3.5-4 
mm., strongly l-nerved, 
hairy along the midrib ; 
upper 4.5-5 mm. long, 
the midrib produced into 
a short awn, scabrid 





Fig, 140.—Tetrapogon tenellus, 
along the midrib. Fertile lemma 5 mm. long, broadly cuneate, cymbiform 
the upper margin truncated, stiffly hairy on the nerves and at the base 
awn 4mm. long, scaberulous. Palea elliptic, narrowed towards the aie 
with ciliate margins and densely hairy callus. Sterile lemma or lemmas 
smaller but similar, awned and with similar paleas. 

Karachi ; Khewra. 

The spikelets in the Khewra specimens are shorter (4.5 mm.) as 
compared to those from Karachi in which they are 6 mm. long. 


9. Dinebra Jacq. 


Annual, leafy grasses with flat leaves. Spikelets 2- to 3-flowered, 
arranged in two rows on one side of the slender, spreading or deflexed 
spikes which are arranged in narrow pyramidal Pecenieg Rachilla slender, 
jointed at the base and produced above the fertile floret and bearing an 
imperfect lemma. Glumes firm, as long as or much longer than the 
spikelet, lanceolate, awned, 1-nerved, keeled ; upper 1/4 longer than the 
lower ; awn terminal. Lemmas very small, broadly ovate, subacute, 
hyaline, keeled, with a median nerve and 2 indistinct Jateral nerves. 
Caryopsis natrowly ovate, obtuse, 3-angled with a deciduous pericarp ; 
embryo 1/2 as long as the grain ; hilum small, 
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1. Dinebra retroflexa (Vahl) Panzer 


Dinebra retroflexa (Vahl!) Panzer in Denkschr. Akad. Wissensch. Muench. 


1813 : 270 (1814). 
Cynosurus retroflexus Vabl, Symb. Bot, 2 : 20 (1791). 
Dinebra arabica Jacq. Fragm. Bot. 77 (1899) ; Hook, f., Fl. Brit. Ind, 7 : 297 (1896), 


Annual. Culms tufted, erect or geniculate-ascending, up to 40 cm. 
high, leaty throughout ; nodes glabrous. Leaf-blades flat, linear lanceolate, 
acuminate, flaccid, 7.5-20 cm. long, 3-5 mm. broad, glabrous oc sparsely 
hairy ; sheaths loose, glabrous ; ligule membranous, lacerate. 

Spikes 2-5 cm. long, racemosely arranged along 10-30 ef 
cm. long axis, solitary or in fascicles of 2-3 together ; rachis 
dorsally flattened, ventrally 3-gonous Spikelets 5 mm. long 
(incl. the awns). alternate, sessile. Glumes 7mm _ long, 
much longer than the lemmas, hyaline, keeled, with slightly 





recurved, minutely scaberulous awn, l-nerved; lower shorter Fig. 141. Dine. 
than the upper. Lemmas 2.5 mm. long, shortly hairy, bra retrofl-xa. 
ovate-oblong, subacute, hyaline, l-nerved. Palea shorter, hyaline, with 


finely ciliolate keels. 


Gujrat ; Jhelum ; Multan ; Hyderabad. 
10, Leptochloa Beauv. 


Annual grasses with flat leaves. Inflorescence consisting of several 
racemes scattered along the common axis. Spikelets very minute, alternate 
and unilaterally biseriate on the rachis of very slender spiciform racemes : 
rachilla jointed at the base and between the lemmas, produced between 
each lemma and beyond the terminal floret. Glumes equal or unequal, 
l-nerved. Lemmas 3-nerved ; palea shorter, 2-keeled. 


KEY TO THE SPECIES 


Spikelets 2-to 3-flowered, less than 25 mm. long ; upper glume longer 


than the lowest lemma .- jl. L. panicea 


Spikelets 4- to 6-flowered, more ant 25mm. long; upper glume shorter 


than the lowest lemma ............ 4, tidied e eee See ick 2. L. chinensis 


1. Leptochloa panicea (Retz.) Ohwi 


Leptochloa panicea (Retz.) Ohwi in Bot. Mag. Tokyo, 55 : 311 (1941). 
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Poa panicea Retz. Obs, 3: 11 (1783). 

Leptochloa filiformis Roem. et Schuit. Syst. 2 : 580 (1817) ; Hook, f., FI. Brit. Ind, 7: 298 
(1896). 

Le ptochloa contracta (Retz.) Blatter & McCann, Bomb. Grasses, 2+3 (1935), 

Poa contracta Retz., Obs. 3 : 11 (1783.) 


A very slender annual grass. Culms tufted, geniculate-ascending 
at the base. up to 90 cm. high. Leaf-blades linear, acuminate, up to 25 cm. 
long, 8 mm. broad, sparsely hairy; sheaths glabrous or sparsely hairy - 
ligules short, lacerate, 0.5 mm. long. Inflorescence a compound raceme, 
3-15 cm. long, effuse or contracted. Racemes 1-7.5 cm. long, filiform: 
rachis flattened, bearing spikelets in two rows on one side. Spikelets 2-to 
3-flowered, 1.5 mm. long, as long as the internode, very shortly pedicelled. 
Lower glume 0.75 mm. long, linear-lanceolate. Upper glume similar, 1.25 
mm. long. Lemma a little shorter than the upper glume, broadly ovate, 
obtuse, 3-nerved, the nerves microscopically hairy. Palea shorter, about 
1 mm. long Caryopsis filiform-oblong, deeply grooved on one side, 
slightly produced at each end. 


Lahore; Gujrat ; Rawalpindi. In cultivated fields and in shady 
places in lawns and gardens. Very common. 


2, Leptochloa chinensis (Linn.) Nees 


Leptochloa chinensis (Linn.) Nees in Syll. Ratisb. 1 : 4 (1824) ; Hook. f.. 


Fl. Brit. Ind. 7 : 299 (1896). 
Poa chinensis Linn,, Sp. Pl. 69 (1753). 


Annual. Culms tufted, geniculate-ascending, up to 1m. high. Leaf- 
blades up to 40 cm. long, quite firm, narrow, flat ; ligule short, lancerate. 


, 


b 
ed, mucronate or obtuse, keeled, nerves Fig’142 Le pioshlod chinensis: 


hairy towards the base. Palea broadly b. L. panicea, 
elliptic, side flaps as broad as the middle, obtusely 3-gonous, keels hairy. 
Caryopsis 1/2 as long as the lemma, subrugose ; embryo side convex, the 
hilum surface flat ; hilum small, rounded, somewhat above the base, 


Inflorescence 15-40 cm. long ; racemes thin, 

spreading, up to 7.5 cm. long. Spikelets 4-to () oa 

6-flowered, about 2.5 mm. long. Lower w/ 

glume lanceolate-subulate, 0.7 mm. long; 

upper lanceolate, up to 1.3 mm. _ long. Y 
a 


Lemmas broad, lanceolate, 1.2 mm. 3-nerv- 
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Multan ; Gujrat ; Lahore ; Lyallpur. 
11. Coelachyrum Hochst. 


Annual or rarely perennial, small grasses, Ligule short, fimbriate. 
Spikelets very short-stalked, in short, one-sided racemes. Spikelets small, 
broad, compressed but the lemmas not keeled; rachilla disarticulating, 
Glumes membranous, lanceolate-ovate to ovate, obtuse, lower somewhat 
shorter, l-nerved, the upper 3-nerved. Lemmas 5-8 (-I4), membranous, 
ovate to rounded, obtuse, not keeled, naked or hairy along the nerves, 
3-nerved, side nerves marginal, the margins incurved. Palea elliptic, 
with narrow. incurved marginal flaps. Stamens 3. Grain dark reddish- 
brown ; embryo 1/2 as long as the grain ; hilum small. 


j. Coelachyrum piercei (Benth.) Bor 


Coelachyrum piercei (Benth.) Bor in Kew Bull. 225 (1952). 
Eragrostis piercei Benth, in Hook. f., Icon. Pl. sub tab. 1370; Boiss. Fl. Orient. 5: 583 
(1884), 

Perennial. Culms geniculate-ascending, usually branched and leafy 
below, 30-45 cm. high, glabrous. Leaf-blades 2.5-5 cm. long, subulate- 
acuminate; lgules very short, fimbriate. Panicle long-peduncled, 
loose, pyramidal, 7.5-17-5 cm. long ; racemes 3-7, almost filiform, 
elongate, erecto-patent, lower solitary, 7.5-12.5 cm. long, the upper 
shorter, ca. 7.5 cm. long, subgeminate. Spikelets ovate, 8- to 16- 
flowered, 7.5 mm. long. 5 mm. broad; rachilla  disarticulating. 
Glumes lanceolate, broadly membranous, keeled, obtuse or rarely 
mucronate, glabrous. Lemmas oblong, obtuse, subdenticulate, lateral 
nerves submarginal, very prominent. Caryopsis oblong, compressed, 
smooth. 

Coast of Baluchistan, E. Pierce. 


12, Eleusine Gaertn. 


Annual or perennial grasses with flat or convolute leaves. Racemes 
many, digitate at the end of the peduncle. rarely with one or more 
additional ones lower down. Spikelets laterally compressed, sessile, 
densely overlapping in two rows on one side of the flattened rachis ; 
the rachis terminating in a spikelet; rachilla jointed above the 
glumes and between the lemmas, tough. Florets 3-Ll2, hermaphrodite 
or the uppermost reduced. Glumes persistent, slightly unequal, keeled, 
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membranous, obtuse or acute ; lower l-nerved, the upper 1- to 5-nerved, 
with the nerves close to the keel. Lemma similar to the glumes, 
3-nerved or with an additional 1-2 nerves near the keel, the lateral 
nerves sometimes prominent only near the base. Palea shorter than the 
lemma. 2-keeled with keels narrowly winged. Caryopsis free bet- 
ween the lemma and the palea, with a loose delicate pericarp. 


KYE TO THE SPECIES 


1. Annual; glumes glabrous ...... -....... cee cee cee beeen es gemhaeeaakenees 2 
Perennial ; glumes hairy ... ....c..c..6 ce ee cece eeee ees l. E. flagellifera 

2- Racemes_ slender, nearly glabrous at the base; grain 
OBO Biers caress Sehow niece deb digeadimidtinaess.  baveeiestasbes Gun 2. E. indica 
Racemes thick, incurved, pubescent at the base; grain 
BIGHOSE 2S sigh eeeecies neat cadaercoreeeees Laas 3. E. coracana 


1. Eleusine flagellifera Nees 


Eleusine flagellifera Nees in Linnaea 16: 220 (1842): Hook. f., Fl. 
Brit. Ind. 7: 294 (1896). 


Eleusine arabica Hochst. ex Steud., Syn, Pl. Gram. 211 (1854), 


Perennials, with thick root stocks. Culms prostrate at the base 
but sending out divaricate branches which are sub-bulbous and 
branched at the nodes, glabrous, smooth but scabrid below the in- 
florescence. Leaf-blades up to 10 
cm- long, 3 mm. broad, flat then 
more or less convolute on drying, 
bearing long spreading bulbous 
based hairs along the margins and 
on the upper. surface: basal 
sheaths loose, inflated. with a re- 
duced blade, very velutinate, the 
upper sheaths. tight, — slightly 
keeled, glabrous and smooth with 
villous mouth; ligule reduced to 
a ciliolate rim. Inflorescence 
shortly peduncled. formed of 3-5 
digitate spikes, 2.5-3 cm. long; 
rachis velutinatelanose at the 
base, the rest scaberu-lous; the Fig. 143.—Eleusine flagellifera 
spikelets densely imbricate, arranged in two rows on one side of 
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the flattened rachis. Spikelets strongly compressed laterally, oval, 
ca. 5 mm. long, 2.5 mm, broad, 3-to 8-flowered. Glumes lanceolate. 
smooth, acute. 1-nerved, with the keel green, scabrid: lower 2.5 mm. 
and the upper 4 mm. long. Lemmas lanceolate-acuminate, mucronate, 
3-nerved, villous externally in the lower half with long appressed 
hairs, slightly scabrid on the keels, with lateral nerves near the mar- 
gin, Palea shorter, 3 mm. long, 2-toothed at the apex, the keels 
ciliate. 


Very common through out the area. 


2. Eleusine indica (Linn.) Gaertn. 
Eleusine indica (Linn.) Gaertn. Fruct. 1: 8 (1788) ; Hook. f., Fl. Brit. 


Ind. 7: 293 (1896). 
Cynosurus indicus Linn., Sp. Pl. 72 (1753). 


Annual. Culms tufted, erect from a decumbent base, glabrous 
and smooth, upto 60 cm. high. Leaf-blades 10-30 cm. long, 3-4 mm. 
broad, flat, linear, acuminate, glabrous or with scattered hairs ; sheaths 
compressed, keeled, glabrous or long and loose- 
ly ciliate along the margin, with a hairy mouth; 
ligule membranous, ciliate. Inflorescence more or 
less long - peduncled, formed of a terminal whorl 
of 2-4 sessile spikes with ordinarily 1-2 solit- 
tary spikes below the whorl, or without solitary 
spikes. Spikes 5-12 cm, long, erect or slightly Fig. Maes 
decurved; rachis flat, green, scabrid along the indica. 
Margins, ending in a terminal spikelet, pubescent or villous at the 
base. Spikelets up to 6 mm. long, imbricate, secund and pointng 
forward, 3-to 6-flowered, 2-seriate. Lower glume 3 mm. long, lanceo- 
late, acute, 3-nerved, keeled, scabrid along the keel. Upper glume 
5 mm. long, 3+ to 5-nerved, shortly apiculate, keeled, the keel scabrid. 
Lemmas ovate-lanceolate, shortly apiculate or acute, 3-nerved, cymbi- 
form, 4-5 mm. long, margins broadly hyaline. Palea shorter, 2-toothed, 
with 2 winged keels, very finely ciliate. Caryorsis ovoid or oblong, 
more or less truncate at the base, very rugose- 


Lahore; Rawalpindi; Balakot ; Swat. Common. 
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3. Eleusine coracana (Linn.) Gaertn. 


Eleusine coracana (Linn.) Gaertn., Fruct. 1 : 8 (1788); Hook. f., Fl. Brit. 
Ind. 7 : 294 (1896). 
Cynosurus coracan Linn., Syst. ed. 10, 875 (1759). 

A robust annual, up to 15 m. high. Leaf-blades overtopping the 
culms, up to 6 mm. broad ; sheaths compressed, loose ; ligule a fringe of 
hairs. Spikes 4-7, suberect, with their ends or the whole spikes in- 
curved ; rachis pubescent at the base. Spikelets overlapping, 3- to 6- 
flowered, 6 mm. long. Lemmas up to 5 mm. long. Grain globose, dark 
brown, smooth or rugose. 


Cultivated on poor soil in the plains and chiefly used as a fodder. 
13. Dactyloctenium Willd. 


Annual or perennial grasses with flat leaves. Spikes in a terminal 
digitate cluster. Spikelets laterally compressed, densely imbricate, 
sessile in two rows on one side of a narrow, flattened rachis ; the rachis 
projecting in a mucro beyond the spikelets; rachilla tardily disarticulat- 
ing above the glumes and between the lemmas. Florets 3-5, hermaphro- 
dite or the uppermost reduced. Glumes slightly unequal, keeled, 
J-nerved, persistent ; the upper mucronate or short awned. Lemma ovate, 
subacuminate, mucronate or awned, 3-nerved, deciduous with the grain. 
Palea as long as the lemma, 2-keeled. Caryopsis enclosed in a thin 
pericarp which disappears early. 


KEY TO THE SPECIES 


Annual ; grain subglobose........... . ... setheasacl evaded nares Jl. D. aegyptium 
Perennial : grain ovoid............ Peas Lone insmeaeiasdaonsncn 2. D. scindicum 


1, Dactyloctenium aegyptium (Linn.) Beauv. 
Dactyloctenium aegyptium (Linn.) Beauv., Essai Agrost. 72 (1812). 
Cynosurus aegy ptius (Linn.) Sp. Pl, 72 (1753). 


Dactyloctenium aegy ptiacum Willd., Enumer. PI. 1029 (1809). 
Eleusine aegy pliaca Desf, Fl, At). 1 : 85 (1798) ; Hook, f., Fl. Brit. Ind. 7 : 295 (1896). 


Annual. Culms up to£0 cm. high, erect or decumbent or nearly 
prostrate, branched from the base. Leaf-blades 10-15 cm. long, linear, flat, 
smooth and glabrous or with scattered hairs, margins smooth with stiff 
tubercle-based hairs ; sheaths compressed, almost smooth; ligule reduced 
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to a ciliolate rim. Spikes 2-6, digitate, 2-5 cm. long; rachis keeled, 
pubescent at the base, the tip projecting as a 
stout mucro. Spikelets up to 5 mm. long, 
densely crowded, many-flowered. Lower glume 
1.5-2.5 mm. long, cuspidate. Upper glume 2 : 





mm, long, mucronate or awned with an awn up 

: b a 
to 2mm, long. Lemmas 3-4 mm. long, gibbously Fig, 145, Dactyloctenium 
ovate, mucronate or very shortly awned, awn re- _—aegyptium. b. D. scindicum. 


curved. Palea 2-keeled, keels narrowly or broadly winged, ciliate. Grain 
subglobose, 1-1.5 mm. long, very rugose. Anthers 0.3-0.5 mm. long. 


Cosmopolitan. Found throughout the plains and the lower hills. A 


very good fodder grass for cattle. 
2. Dactyloctenium scindicum Boiss. 


Dactyloctenium scindicum Boiss., Diagn. ser. 2, fasc. 4: 131 (1859). 
Eleusine scindica (Boiss.,) Duthie, Grasses N.W. India, 58 (1883), 

Eleusiue glaucophylla Munro ex Benth. in Journ, Linn. Soc. 19: 107 (1881). 
Daciytoctentum glaucophyllum Courbon in Ann. Si, Nat. ser. IV, 18: 133 (1862). 
Eleusine aristata Ehrenb. ex Boiss., Fl. Orient. 5: 557 (1884) non Link. 


Perennial with creeping shoots bearing clusters of short, stiff leaves 
at the nodes; flowering culms erect, almost leafless, 6-18 cm. high. 
Leaf-blades 2.5-10 cm. long, 1.5-2.5 mm. broad, acuminate or pungent, glau- 


cous, sparsely hairy, the margins with stiff bulbous - based hairs ; sheaths 
Spikes 3 or more, 6-12 cm. long, 


glabrous or sparsely hairy ; ligule absent. 
rachis excurrent into a 


spreading or decurved, bearded at the base ; 
pungent point. Spikelets 4 mm. long, 3- to5- flowered. Lower glume 2.5 mm. 
long. ovate, acute or apiculate, l-nerved, with ciliate keel. Upper glume 
3mm. long, suborbicular, shortly awned, awn 0.8 mm. long. Lemmas ca. 
4mm. long, broadly ovate, acute, cuspidate, glabrous, keeled, membran- 
ous, with a strong midnerve and weak lateral nerves. Palea broad, the 


keels scaberulous. Caryopsis ovoid, rugose. 
Karachi : Hyderabad ; Lahore ; Peshawar. 


14. Acrachne Wight and Arn. 


Annual or perennial grasses with narrow flat leaves. 
In pseudowhorls or scattered. Spikelets laterally compressed, 8- to 20- 


Spikes usually 
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flowered, sessile or subsessile, imbricate, 2-seriate on one side of a flattened 
rachis, terminating in a spikelet ; rachilla disarticulating above the glumes 
and between the lemmas. Glumes easily falling off, oval, mucronate, 
l-nerved, the upper somewhat longer. Lemma lanceolate in profile, oval 
when flattened, mucronate, the side nerves also ending in short teeth. 
Palea narrow, curved, persistent. Grain closely rugose, grooved or 
hollowed on the hilum side, with an early deciduous pericarp. 


1. Acrachne verticillata (Roxb.) Wight et Arn. 


Acrachne verticillata (Roxb.) Wight et Arn. ex Lind 1. Nat. Syst. Bot. ed. 
2: 381 (1836). 


Acrachne racemosa (Heyne) Ohwi in Bull. Tokyo Sci. Mus, No. 18, 1 (1947). 

Eleusine racemosa Heyne in Roth, Nov. Sp. 80 (1321). 

Eleusine verticillata Roxb., Hort. Beng. 8 (1814) ; Fl. Ind. 1 : 346 (1832) ; Hook, f., Fl. Brit, 
Ind. 7 ; 295 (1896), 


Leptochloa verticillata Kunth, Rev. Gram. 1 : 91 (1829), 
Dinebra verticillata Wight ex Steud., Syn. Pl. Gram. 209 (1854). 


Annual. Culms up to 90 cm. high, erect, simple or branched, glab- 
rous and smooth ; nodes glabrous. Leaf-blades linear, flaccid, up to 20 
cm. long, 7 mm. broad, glabrous and smooth: sheaths compressed and 


keeled, glabrous and smooth; ligule truncate, 
ciliolate, about 1 mm. long. Spikes 
many, whorled or the lower solitary or 
opposite, suberect, 2-9 cm. long, spiculate up 
to the base ; rachis hairy at the base. Spike- 
lets ovate or oblong, 8- to 12-flowered, 4-6 mm. 
long, pale green. Lower glume 3 mm. long, 





broadly ovate, finely acute. Upper glume  Fi8. 146. Acrachne verticillata. 
4 mm. long, broadly ovate, finely acuminate or  aristulate. 
Lemma 3-4 mm. long, very broadly ovate, acute or acuminate, 3-nerved, 
keel excurrent, lateral nerves ending in short teeth. Grain oblong, rugose, 
pericarp early deciduous. 


Lahore ; Sialkot ; Multan ; Balakot ; Poonch. Common 


TRIPOGON 953 
15. Tripogon Roem. et Schult. 


Slender, densely tufted grasses with convolute leaves. Spikelets 4- 
to many-flowered, 2-seriate and unilateral on a very slender terminal 
spike, not jointed at the base; rachilla produced between the lemmas, 
jointed at the base. Glumes unequal, l-nerved, persistent ; lower usually 
lodged in a furrow of the rachis and toothed and lobed on one side, upper 
entire or notched below the mucronate or apiculate tip. Lemmas ovate, 
dorsally convex, 2-fid and awned in the cleft, or 4-fid with outer lobes 
awned, the inner membranous rarely awned. Palea broad or narrow, 
complicate. Caryopsis free. 


KEY TO THE SPECIES 


1. Lemmas 2-fid with an interposed awn... .:cceeccee ceeee eee eet ee tee eee eee ees 2 
Lemmas 4-fid, with three long awns...........- - seasies 1. T. fliformis 
2. Spikelets 2-, rarely 3- flowered......... -scseesereeees 2. T. purpurascens 
Spikelets 6- to 8-flowered... ....:-ceccseetseeecneee cores 3. T. hookerianus 


1, Tripogon filiformis Nees 


Tripogon filiformis Nees ex Steud, Syn. Pl. Gram. 301 (1854) ; Hook. f., 
Fl, Brit. Ind. 7 : 288 (1896). 
Cata podium filiformis Nees ex Duthie, Grasses N. W. Ind. 33 (1883). 


A densely tufted perennial. Culms up to 15 cm. high, smooth and 
glabrous. Leaf-blades convolute, filiform, setaceous, smooth and glabrous 
except fora few hairs at the base, as long as the 
whole plant; sheaths Papery, persistent; ligules 
minute. Inflorescence a simple spike, of many 
spikelets which are usually secund on the simple 
rachis. Spikelets up to 8 mm. long, 5-to 8-flowered. 
Lower glume lanceolate, 2.5 mm. long, lobed on one 
side, membranous, l-nerved. Upyper glume narrowly 
lanceolate, membranous, 1-nerved, 4.5 mm. long, 
nerve produced into a short arista. Lemm23.5 mm. 


long, 4-fid, 3-nerved, the side nerves also produced 





into awns ; awns 7-8 mm. long. 
Fig. 147, Tripogon 


Kagan Valley . Naran, Batakundi M. S. Zahur. filiforms, 
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2. Tripogon purpurascens Duthie 


Tripogon purpurascens Duthie in Ann. Bot. Gard. Calcutta 9: 74 
(1901). 


A densely tufted perennial. Culms simple, up to 20 em. high, 
smooth and glabrous. Leaf-blades setaceous, convolute, scabrid, margins 
ciliate towards their bases ; sheaths short ; ligules minute, pilose. Spikes 
simple, erect, flattened, 5-7.5 cm. long, on rather short, brittle sulcate 
scapes ; rachis scabrid. Spikelets ca.4 mm. long, glabrous, arranged in 
two rows in the excavations of the rachis, usually 2-flowered with occasi- 
onally a third male floret at the summit. Lower glume very minute and 
narrow, sunk in the hollow of the rachis, hyaline, l-nerved. Upper 
glume lanceolate, acuminate, l-nerved, keeled on the back, with hyaline 
margins. Lemma nearly as long as the upper glume, hyaline, 3-nerved, 
obliquely 2-fid, awned from the sinus; awn slender, minute. Palea 
truncate or 2-fid, hyaline, 2-nerved. 


Kohat-Hangu, R.R. Stewart; Kalachitta Hills, A. H. Khan; 
Salt Range : Choa Saidan Shah, S. Ahmad. 


3, Tripogon hookerianus Bor 


Tripogon hcokerianus Bor nom. Nov. ; Syn. Tripogon abyssinicus Hook. f., 
FI. Brit. Ind. 7 : 287 (1896) non Nees. 


Annual, Culms slender, 15-25 cm, high, smooth and glabrous. Leaf- 
blades filiform, 5-15 cm. long; sheaths 
papery, persistent ; ligule very short. Spike- 
lets 6- to 8-flowered, 7.5 mm. long. Lower 
glume ovate or subulate-lanceolate, memb- 
ranous, 1 mm. long, l-nerved. Upper glume 
linear-oblong, 2- to 3-toothed below the 
tip, with a narrow membranous margin, 
base bearded. Lemma 3 mm. long, 2-tooth- 
ed at the truncate tip ; awn minute, 


Kagan Valley: Naran, M.S. Zahur: 


Swat : Miana, Mingora, Asghar ; Sakesar. Fig, 148.—Tripogon hookerianus 





16, Neyraudia Hook. f. 


Perennial, leafy grasses with long, flat leaves. Spikelets small, 4- to 
8-flowered, in an effuse, decompound nodding panicle, laterally compress- 
ed ; lowest lemma sometimes glabrous, sterile; rachilla shortly bearded 
below the lemmas, jointed at the base (above the empty lemma if pre- 
sent) and between the lemmas. Glumes and lemmas membranous : 
upper and lower glumes unequal, lanceolate, 1-nerved ; lemmas elongate- 
subulate, more or less recurved, ending ina very slender tip with two 
setaceous points and a scabrid interposed awn, 3-nerved, lateral nerves 
submarginal, penicillate with long hairs; palea oblong, keels scaberu- 
lous. 


1, Neyraudia arundinacea (Linn.) Henr. 


Neyraudia arundinacea (Linn.) Henr. in Meded. Herb. Leid. No. 58: 8 
(1929), 


Artstida arundinacea Linn. Mantiss 186 (1771). 


Neyraudia madagascariensis Hook f. var. zollingeri (Buse) Henr. 1.c. 


Perennial, densely caespitose, leafy almost to the panicle. Culms 
up to 2.5 m. high, smooth, terete, glabrous, solid. Leaf-blades up to 1 m. 
long, 2.5 cm. broad, flat, smooth ; sheaths smooth and glabrous ; ligule 
a villous ridge. Panicle effuse, decompound, nodding, up to 90 cm. long; 
branches fascicled and whorled, filiform, smooth; 
axis smooth or scaberulous. Spikelets laterally com- 
pressed, 6-8 mm. long, shortly pedicelled, pale brown, 
4- to 8-flowered with all the florets fertile ; rachilla 
shortly bearded below the lemmas, jointed at the 
base and between the lemmas. Lower glume lanceo- 
late, lenerved, 2.5 mm. long. Upper glume similar. 
Lemmas elongate-subulate, 3-nerved, 4 mm. long, den- rig. 149.—Neyraudia 
sely penicillate with long hairs on the two mar- arundinacea. 
ginal nerves, narrowed into a recurved awn, about 1 mm. long with two 
bristles at the base; yalea hyaline, 2-toothed ; keels minutely ciliolate ; 
callus densely and shortly bearded. 





Thal, Kohat; Sakesar ; Fort Munro. 
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17. Diplachne Beauv. 


Tall, perennial grasses with flat or convolute, narrow leaves, Spike- 
lets almost linear, many-flowered, uniseriate on spike-like racemes arrang- 
ed in simple, laterally compressed panicle ; rachilla disarticulating above 
the glumes and between the lemmas, not produced beyond the upper- 
most floret. Glumes unequal, obtuse, membranous ; lower 1-nerved, 
upper l- to 3-nerved, persistent. Lemmas longer than the glumes, 
oblong, 2- to 4-toothed at the tip, mucronate or awned, 1- to 3-nerved, 
lateral nerves submarginal ; palea linear, as long as the lemma. Caryop- 
sis free within the lemma and the palea. 


1. Diplachne fusca (Linn.) Beauv. © 


Diplachne fusca (Linn.) Beauv., Essai Agrost. 163 (1812); Hook. f., Fl. 


Brit. Ind. 7 : 329 (1896). 
Festuca fusca Linn., Sp. Pl. ed, 2, 109 (1762). 


Perennial. Culms robust, erect or geniculate-ascending, usually 
branched at the base, 30-80 cm. high. Leaf-blades 6-12 cm. long, 2-3 mm. 
broad, flat or more or less convolute, rigid, striate and scabrid ; sheaths 
keeled, the upper tight, lower loose; ligule 
membranous, oblong, 5 mm. long. Panicle 
erect or curved, linear-lanceolate or obovate- 
oblong, contracted or diffuse, 15-20 cm. long ; 
axis scabrid at the angles ; branches solitary or 
in fascicles of 2-3, more or less flexuous, up to 
8cm. long, scabrid, spiculate to the base; 
pedicels scabrid, very short. Spikelets linear, 
6-10 mm. long, 1.2-14 mm. broad, 10 to 
20-flowered. Glumes oblong-linear, emargi- 
nate and mucronate, slightly scabrid on the Fig. 150.—Diplachne fusca. 
keel ; the lower 3 mm. long, the upper 4mm. long. Lemmas oblong, 
obtuse, mucronate, 3.5-4 mm. long, the lateral nerves ciliate at the base. 
Palea 2-dentate, ciliate along the keel. Anthers 1 mm. long. Caryopsis 
oblong, compressed dorsally, 0.8-1 mm. long ; embryo 1/2 as long. 


Lahore ; Gujranwala ; Hafizabad ; Thatta ; Kullan Kote Lake. 
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Tribe 6. Sporoboleae 


Spikelets all alike, bisexual, 1-flowered, small, pedicelled in open or 
contracted panicles; rachilla jointed above the glumes, very rarely 
produced beyond the floret. Glumes with the lower or both shorter, 
nerveless or l-nerved. Lemmas awnless, thinly membranous at maturity, 
l- to 3- nerved with the side nerves, when present , delicate, shining. 
Caryopsis loose between the lemma and the palea, the pericarp often 


deciduous. 
KEY TO THE GENERA 


1. Spikelets laterally compressed, in cylindric, spike-like panicles......2 


Spikelets not laterally compressed, in effuse or contracted panicles... 
3. Sporobolus 


COM eee eh weer stares eM mee sean eat ana Ss 20d F gr eOee gretasererentsaccsae OF 


3. Caryopsis rostrate. Perennials with stout, up to 90 cm. tall culms... 


sebisidy chenamiaaeeded: 1% sielccls da llvunsulets ciel atau eseemeteutns Jes, yoenonara 
Caryopsis not rostrate, Annuals with prostrate culmMsS.............0-6. 3 

3. Palea 2-nerved ; stamens 3.......:cssesseseeeeeeee tere Ssieeaien 1. Heleochloa 
Palea l-nerved ; stamens 2... .0.-:..sseecsesctsetseesesenee aseceeeens (Crypsis) 


1. Heleochloa Host 

Annual or perennial grasses with rigid, prostrate culms and narrow, 
convolute leaves. Spikelets laterally compressed, 1-flowered, densely 
imbricate in a cylindric spike or spiciform panicle ; rachilla jointed above 
the glumes, not produced above the floret. Glumes hyaline-membran- 
ous, keeled, awl-shaped to lanceolate, 1-nerved. Lemma somewhat longer 
than the glumes, membranous, 1-nerved. Palea as long as the lemma, 
2-nerved. Stamens 3 with short, linear anthers. Pericarp early 
deciduous ; embryo as long as the grain ; hilum small, basal. 


1. HeleochIoa Schoenoides (L.) Host 


Heleochloa schoenoides (L.) Host, Ic. Gram. Austr. 1: 23 (1801) t. 
29, 30 ; Hook. £., Fl. Brit. Ind. 7 : 235 (1896). 


Cry psis schoenoides (Linn.) Lam. Tabl. Encycl, 1: 166 (1791) t. 42, f.1. 
Crypsis aculeata Duthie, Grasses N.W. India, 25 (1883) non Ait. 
Phleum schoenoides Linn., Sp. Pl. 60 (1753). 


Annual, densely tufted and much branched grass. Culms mostly 
Prostrate, up to 30 cm. long, smooth and glabrous. Leaf-blades lan- 
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ceolate, firm, up to 6 cm. long, flat or con- 
volute ; uppermost sheath dilated, elliptic, en- 
clcsing the base of the panicle. Spikelets 
short, oval-lanceolate or cylindric, up to 
3 mm. long. Glumes somewhat shorter than 
the lemma, firm, broadly hyaline along the 
margin, l-nerved, scabrid along the keel ; lower 





lanceolate, the upper somewhat longer, broad- 
lanceolate, mucronate. Lemma broadly ellip- Fig. 12!. [eleohio. sh noides 
tic-ovate, keeled, laterally compressed, strongly lenerved. Palea thin, 
line, elliptic, 2-nerved, nerves close together ; sometimes weik to 
«most absent. Caryorsis narrowly elliptic ; hilum small. 

Lahore ; Hydrabad ; Skardu, Baltistan, In saline soils. 


2. Urochondra C. E. Hubb. 


Perennial grasses with rigid culms and linear, convolute or flat 
leaves. Inflorescence a long narrow cylindric spike-like panicle with 
very short branches. Spikelets 1-flowered, strongly laterally compressed ; 
rachilla jointed above the glumes, Glumes keeled, membranous, 1-nerved, 
often shorter than the spikelet. Lemma larger than the upper glume, 
mucronate or with a very short awn ; palea shorter or as long as the lemma, 
compressed, hyaline, 2-nerved. Lodicules 0. Stamens 2 or 3; filaments 
enlarged at the base ; stigmas plumose, exserted from the apex. Cary- 
opsis ellipsoid, subcylindric, obtuse, shortly rostrate; pericarp free, 
membranous, thin ; hilum punctate, sub-basal. 


1. Urochondra setulosa (Trin.) C. E. Hubb. 


Urohocndra setulosa (Trin.) C. E. Hub in Hook. Icon. tab. 3457 
(1947). 


Vilfa setulosa (Trin.) Mem, Acad, Petersb. ser vi, 2 : 55 (1840). 
Heleochloa setulosa (Trin.) Blatter & McCann, Bomb. Grasses 205 (1935). 
Heleochloa dura Boiss., Fl. Orient, 5 : 477 (1884), 


Cry psis dura Boiss., Diagn. ser, II. iv, 125 (1859), 
Crypsis phalaroides Duthie, Grasses N.W. India, 25 (1883) Non M. Bieb. 


Perennial with a short rhizome, clothed all over with minute velvety 
pubescens. Culms ascending, stout, up to 90cm. high, 1- to 3-noded, 
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densely fastigiate from a woody 
inclined base which is clothed with 
leaf-sheaths, about 2.5 mm. in dia- 
meter, hard, few leaved ; nodes glab- 
rous. Leaf blades up to 30 cm. long 
and 8 mm. broad, involute, terete, . 
rigid, pungent ; sheaths short, cori- 
aceous, the basal sheaths persistent : 
ligule a marrow ridge of _ hairs. 
Panicle cylindrical, 9-16 cm. long, 
4-8 mm. in diameter. Spvzkelets 
densely imbricate, 2.5-3 mm. long. 
Glumes l-nerved, keeled; keels 
ciliate. Lower glume 1.6 mm _ long, 
linear-lanceolate, acute, apiculate. 
Lemma 2.5 mm. long, obtuse, muc- 
ronate or with a very short awn. Aaa 

Palea 2 mm. long, compressed, Fig. 152. Urochondra setulosa, | 





hyaline, 2-fid, with obtuse ciliate lobes. Anthers 1-1.5 mm. long. Grain 
about 2 mm. long, the apical process up to 7 mm. long. 


Karachi; Gholam in Indus Delta; Makran Coast. In salt water 
Creeks, Stocks. 


3. Sporobolus R, Br. 


Perennial, rarely annual grasses with flat or convolute leaves. 
Spikelets very minute, variously panicled; rachilla readily disarticulating 
above the glumes, not produced. Glumes membranous; lower usually 
smaller and nerveless; upper l-nerved. Lemma similar to the upper 
glume, 1-nerved or more or less distinctly 3-nerved ; palea almost as long as 
the lemma, 2-nerved, folded between the nerves, often split by the 
developing grain. Stamens 3, rarely 2. Caryopsis free, falling out or 
retained and dehiscing ; pericarp thin usually swelling in water, rigid, 
dehiscent or the inner layers mucilaginous when wetted and adherent, or 
the whole pericarp adnate and indistinct; hilum small, punctiform, 
basal. 
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SPOROBOLUS 


KEY TO THE SPECIES 


Glumes much shorter than the lemma......... cecceee ceece ceteevescuuueeecs 2 
Lower glume shorter or as long as the upper glume or lemma.........5 
Seats Ochi vaseohaaeeicteaaee ea aha ose ie crs ea eects sMieadinabics 3 
Stamens 3 ©... seen cutnleakedreenyighomen tea coe osieaecaaan dy eauea ane Sata dates 4 
Spikelets 1.2-1.5 mm. long ; panicle open, branches bare at the base 

sat pate tp stiebes teense Gees Beinn aaa hte saute 1. S. diander 
Spikelets 1.5-2 mm. long : panicle contracted ....... 2. S. scindicus 
Panicle contracted ; branches spiculate to the base... 3. S. indicus 
Panicle Oper «+ cssecseseeereeese coeeeaee Can Rae wetgtinek 4. S. stocksti 
Lower glume equalling the upper glume and the lemma ........ ween 
Lower glume shorter than the upper glume and the lemma ..... «..-- 7 
Spikelets 2-2.5 mm. long ; panicle effuse ....... ....-. 5. S. virginicus 
Spikelets 1.5-2 mm. long ; panicle contracted....,.....+ 6. S. helvolus 
Panicle <cOn tracted stueusanicedraiic went sn cnany Bey eianaseutiaeeniin, 8 
Panicle open, effuse  ........00.00 aes Cee, niseiriakusaate Gaus 10 
PUTA a seas cheese oe beie Soave Bis on centadeleheaen meses 7. §. piliferous 
POrennita 6 atemcaied Nitewetieucastrdutlecpadene guts veeussdaaeaduaneedureniie seuss 9 
Leaf margins entitle ........ cececceesecse sce cseeee seeeee tance 8. S. tremulus 
Leaf margins serrulate..... ........... cesseeee ce serue ee =O, SL Grientalis 
A stoloniferous perennial ; spikelets 2.5 mm. lon.........--:ssssesereeeeees 

iGrgee ia ae ad base dace bw icmeitile! «hind saias Gui abawonieunee 10. S. marginatus 
Annual ; spikelets 1.25 mm. long... . ....... ll. S. coromandelianus 


1. Sporobolus diander Beauv. 


Sporobolus diander Beauv., Ess. Agrost. 26 (1812) : Hook. f., Fl. Brit. 


Ind. 7 : 247 (1896) ; 
A slender, perennial grass with tufted stems, Culms 25-80 cm. high, 


smooth and glabrous. Leaf-blades very narrow, upto 25 cm. long, 2-3 mm. 
2-3 mm. broad, glabrous with entire margins ; sheaths smooth, the lower 
short, the upper long ; ligule a line of hairs. Panicle pyramidal, with 
spreading or suberect, solitary or fascicled branches, somewhat flexuous, 


SPOROBOLUS 261 


often without spikelets at the base. Spikelets 15 mm. long or less, 
Lower glume ovate-truncate, nerveless, less than 0.5 mm. long. Upper 
glume ovate-lanceolate (not truncate), sometimes erose, up to 1 mm. long, 
nerveless. Lemma 1.5 mm. long, ovate, obscurely 1-nerved; palea 





Fig. 153. Sporobolus Spp. a. S. diander ; b. S. scindicus 3 ¢, S, indicus ; d. S, virginicus ; 
tS, helvolus ; f. S, marginatus ; g. S, coromandelianus, 
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equally long. Grain obovoid, subtruncate, obtusely quadrangular, 
umbonate by the loose. 


Lahore; Gujranwala ; Shahpur ; Rawafpindi ;Jamesabad, Sabnis, 


2. Sporobolus scindicus Stapf 


Sporobolus scindicus Stapf ex T. Cooke, Fl. Bombay 2 : 1018 (1908). 


A perennial, densely tufted grass, 10-12.5 cm. high: sterile shoots 
subwoody, 2 mm. in diam., clothed below with numerous withered leaf- 
sheaths, the culms arising laterally from the sterile ones, slender. Leaf- 
blades pungent, those of the barren stems crowded, short, ovate-lanceo- 
late, 6-12 mm. long, with spinous margins, those of the culms narrowly 
linear, acuminate, distant, often with distantly spinous margins; sheaths 
closely appressed to the stem, ribbed; ligule a very narrow ciliate 
membrane. Panicle 1.8-2.5 cm. long, contracted, often spike-like; 
branches erect or ascending, filiform, densely clothed with spikelets. 
Spikelets 1.5-2 mm. long, ovoid, acute. Lower glume 1 mm. long, ovate, 
acute, nerveless. Upper glume 1.25 mm. long, oblong. obtuse, nerveless, 
Lemma as long as the spikelet, ovate, obtuse (acute when folded), 1- 
nerved ; palea shorter than the lemma, oblong, truncate. Stamens 2. 
Grain 0.8. mm. long, broadly obovoid, compressed, reddish brown. 

20 miles from Karachi, Woodrow; Thano Bullokhan, od. J. Norris, 
Oct. 10, 1955 ! 


3. Sporobolus indicus R, Br. 


Sporobolus indicus R. Br., Prodromus 170 (1810) ; Hook. f., Fl. Brit, Ind. 7: 
248 (1896). 

Perennial. Culms 50-120 cm. high, tufted, rather slender, erect, 
glabrous and smooth ; the filiform leaves at the base often as long as the 
plant. Leaf-blades 15-50 cm. long, 1.5-3 mm. broad, flat at the base or 
involute towards the long-attenuate filiform tip ; sheaths longer than the 
internodes, the junction with the blade often very obscure often with a 
small tuft of hairs at the throat ;: ligule a line of very short hairs. Panicle 
6-40 cm. long, included at the base or long-exserted, sub-cylindric, 3-6 mm. 
wide, pale green, the branches commonly less than 2.5 cm. long, erect or 
appressed ; the spikelets crowded on one side of the branch or branchlets. 
Spikelets 1.5-2 mm. long, pale green ; pedicels shorter than the ‘spikelets. 
Lower glume 0.5 mm. long, broadly oblong, hyaline, nerveless. Upper glume 
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{ mm. long, broadly oblong, hyaline, nerveless. Lemma _ broadly-ovate, 
obtuse, l-nerved. Grain 15 mm. long, obovoid, quadrangular, truncate, 
umbonate by the loose pericarp, red-brown, rugulose. 


Lahore ; Gujranwala ; Rawalpindi. 
4, Sporobolus stocksii Bor 


Sporotolus stocksii Bor in Kew Bull. 1948 : 45 (1948). 
Sporobolus ioclados Hook. f., Fl. Brit, Ind, 7 : 249 (1896) ncn Nees. 

An elegant perennial grass. Culms 25-50 cm. high, densely tufted, 
rather stout, erect, smooth, glabrous. Leaf-blades linear, tapering to 
a fine point, 5-10 cm. long, 2.5-3 mm. broad, flat or convolute ; sheaths 
ribbed, glabrous, smooth ; ligule a pubescent ridge. Panicle ovate or sub- 
pyramidal, 10-20 cm. long, 5-7.5 cm. broad, effuse ; branches opposite, 
or alternate, or the lower whorled, spreading, remotely branched, 
filiform, smooth. Spikelets 1.56-2 mm. long, oblong-lanceolate. Lower 
glume 0.8 mm. long, oblong-lanceolate, hyaline. Upper glume 


obtuse, 1.3 mm. long, I-nerved. Lemma ovate- 


oblong - lanceolate, 
Grain linear- 


lanceolate, acute, l-nerved; palea_ slightly shorter. 
oblong, truncate, 0.8 mm. long. Stamens 3. 
Sind ; Rawalpindi, R.R. Stewart. 


5. Sporobolus virginicus (Linn.) Kunth 


Sporotolus virginicus (Linn.) Kunth, Rev. Gram. I : 67 (1829); Hook. f., 
Fl. Brit. Ind. 7: 249 (1896). 


Agrostis virginica Linn, Sp. II. 63 (1753). 


Perennial. Culms ascending from a decumbent woody creeping 
base, 15-30 cm. high. Leaf - blades very narrow and rolled, up to 7.5 cm. 
long, stiff, pungent, glabrous; sheaths rounded ; ligule represented by a 
fringe of hairs. Panicle subspiciform, very pale, up to 10 cm. long; 
branches very short. Spikelets up to 2.5 mm. long, subsessile, crowded. 
Lower glume as long as the spikelet, l-nerved, glabrous, smooth. Upper 
glume similar to the lower glume, but slightly longer. Lemma as long as 
the spikelet, oblong-lanceolate, acute, l-nerved. Palea oblong, truncate. 
Grain broadly obovoid, with a loose pericarp. 


Lahore , September 1953, S. Ahmad. 
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6, Sporobolus helvolus Th. Dur & Schinz. 
Svorobolus helvolus (Trin.) Th. Dur. and Schinz., Consp. Fl. Afr. 5: 
826 (1895). 
Sporobolus glaucifolius Hook, !., Fl. Brit. Ind. 7 : 250 (1896). 
Vilfa scabrifolia Hochst ex Edgew., Jour. Linn. Soc, Bot. 6 : 196 (1862), 

Perennial. Culms 30-45 cm. high, densely tufted, leafy. Leaf- 
blades 3.5-12 cm. long, 2-3 mm. broad, narrowed from a subcordate base 
to an acuminate tip, strict, glaucous, flat or undulate, not pungent; 
sheaths ribbed, glabrous ; ligule a rim of hairs. Panicle 7-12.5cm. long, 
contracted. interrupted, pale yellowish-white ; branches short, whorled 
or not, erect. Spikelets crowded, 2 mm. long ; pedicels very short. Lower- 
glume 1.5 mm. long, lanceolate, hyaline, acutely acuminate, 1-nerved. 
Upper glume 2mm. long, ovate-lanceolate, broader than the lower, 
1-nerved. Lemma 1.55 mm. long, ovate, acute, l-nerved ; palea as long as. 
the lemma. Stamens 2. 

Sind, stocks; Karachi, Woodrow; Quetta; Multan, Edgeworth ; 
Dera Ismail Khan, Duthie ; Mirpur Khas, Bhide ; Jacobabad, Bhide ; Magar 
Peer near Karachi, Sabnis ; Quetta, Hughes-Buller ; Lyallpur ; Kohat. 

7, Sporobolus piliferous Kunth 
Sporobolus piliferous Kunth, Enumer. Pl. 1: 211 (1838); Hook. f., Fl. 
Brit. Ind. 7 : 251 (1896). 


Annual. Culms densely tufted, up to 30 cm. high, erect. Leaf- 
blades mostly basal, flat or convolute, up to 7.5 cm. long, margins scabrid 
or subserrulate ; sheaths hairy at the mouth ; ligule a minute narrow line. 
Panicle linear, up to 8 cm. long, stiff, erect, dense flowered ; branches 
very short, erect. Spikelets 1.5-2 mm. long, very shortly pedicelled. 
Lower glume 1.2 mm. long,  ovate-lanceolate, nerveless. Upper 
glume 2 mm. long, oblong-lanceolate, l-nerved, slightly longer than the 
lemma. Lemma 1.6 mm. long, oblong, obtuse, 1-nerved. Grain ellipsoid, 
compressed, with a loose pericarp. 

Likely to occur within the area. 


8. Sporobolus tremulus Kunth 
Sporobolus tremulus Kunth, Rev. Gram. 1: 67 (1829) ; Hook. f., Fl. Brit. 
Ind. 7 : 250 (1896), 
Sporobolus geniculatus Nees ex Aitchs,, Cat. Panjab Pl. 165 (1896). 
A perennial grass, erect or prostrate from a hard, knotted, stoloni- 
ferous rootstock ; stolons 15-45 cm. long, stout or slender, leafy, flexu: 
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ous. Culms 25-20 cm. long, wiry, smooth and glabrous. Leaf-blades 
short, 1.5 cm. long, often rigid, tapering to a sharp, pungent point, hairy 
at the base, flat or convolute ; sheaths striate, glabrous ; ligule a ring of 
hairs. Panicle narrow, sub-spiciform, 2.5-12 cm. long, often included in 
the uppermost sheath; branches erect, very rarely a few spreading, 
sometimes flexuous. Spikelets aggregated, dense, seated on very short 
pedicels, pale green or white in colour, 1.6-2.5 mm. long. Lower glume 
hyaline, lanceolate, 1-1.66 mm. long. Upper glume 1.5-2 mm. long, lanceo- 
late, a little broader than the lower, l-nerved. Lemma 1.5-2.5 mm long. 
l-nerved, similar to the upper glume, subtruncate ; palea as long. Grain 
oblong. Stamens 3. 


Lahore. In saline soil. Common. 


Sporobolus orientalis Kunth 


Sporobolus orientalis Kunth, Enumer. Pl. 1: 211 (1833); Hook. f., FI. 
Brit. Ind. 7: 251 (1896). 


Stoloniferous ; stolons stout or slender, rooting at the nodes. Culms 
15-46 cm. high, stout at the base, hard, branching ; branches and flower- 
ing stems usually geniculate below. Leaf-blades coriaceous, 2.5-20 cm. 
long, 2.5-4 mm. broad, usually more or less pungent, tapering to the tip, 
glabrous or hairy above and with scabrous or subserrulate margins : 
sheaths close, glabrous; ligule a delicate ciliate membrane. Panicle 
narrow, oblong ; branches 12-18 mm. long, suberect. Spikelets 2.5 mm. 
long. Lower glume 0.7 mm. long, ovate-oblong, obtuse, nerveless. Upper 
glume 2.5 mm. long, ovate, subobtuse, l-nerved. Lemma ovate-oblong, 
obtuse, scarcely longer than the upper glume ; palea slightly shorter. 

In saline soil. 


Sporobolus marginatus Hochst. 


Sporobolus marginatus Hochst. ex A. Rich., Tent. Fl. Abyss. 2 : 397, 
Sporobolus pallidus Boiss., Fl, Orient. 5 : 514 (1884) non Lindl. 
Sporobolus arabicus Boiss., Diagn Pl. Or. ser. I, 13 : 47 (1853) ; Hook. f. Fl. Brit. Ind. 7: 
252 (1896), 
Perennial. Culms many from a woody stoloniferous base, and send- 


ing out tigid often geniculate stolons and stout or slender flowering 
branches, 15-60 cm. high. Leaf-blades 2.5- 25cm. long, 3-4 mm. broad, 


566 SPOROBOLUS-CHLORIDEAE 


rigid, narrowed to the tip from the rounded base, flat or convolute, 
scaberulous above, with finely ciliato serrulate margins ; sheaths glabrous: 
ligule a fringe of hairs. Panicle pyramidal, 5-15 cm. long. effuse ; branches 
whorled, capillary, reaching 3.8 cm. long, naked below, with spikelets 
spicately arranged on short branchlets. Spikelets 1.7 mm. long; 
pedicels short. Lower glime 0.8 mm. long, ovate, subobtuse, hyaline, 
nerveless. Upper glume 2.5 mm. long, ovate-oblong, acute, 1-nerved, 
Lemma as long asthe upper glume, oblong, obtuse, l-nerved; palea as 
long as the lemma. Grain subglobose. 


Laki, Bhide ; Mirpur Sakro, Blatter & McCann ; Gharo, Blatter & 
McCann ; Thatta, Blatter & McCann: Jemadar ka Landa near Karachi, 
Stocks ; Karachi, Wood:ow ; between Karachi and Magar Peer, Wykeham 
Quetta, Nawaz ; Lahore ; Gujranwala : Sargodha ; Multan ; Lyallpur. 


11. Sporobolus coromandelianus (Retz.) Kunth 


Sporobolus ccromandelianus (Retz.) Kunth, Rev. Gram. 1:68 (1829); 
Hook f., Flor. Brit. Ind. 7 : 252 (1896), 


Agrostis coroma ndelianus Retz.. Obs. IV : 19 (1786), 


Annual. Culms densely tufted, 10-30 cm. high, erect, ascending or 
often spreading, copiously leafy at the base. Leaf-blades 2.5 cm. long, 
3-6 mm. broad, linear-lanceolate, narrowed from the subcordate base to 
the acuminate tip, spinulosely toothed especially towards the base ; 
sheaths : lower short, terete or compressed, the upper long, hairy at the 
mouth ; ligule a narrow membrane, fringed with long fine hairs. Panicle 
5-10 cm. long, 2.5-5.5 cm. broad, ovate or pyramidal: branches capillary, 
in rather distant whorls of 3-6, horizontally spreading, naked below, 
sparingly shortly divided upwards; branchlets drooping, 1- to 2.5 Cm. long. 
Spikelets subglobose, minute, green, about 1.2 mm. long, on short 
Pedicels. Lower glume 1.25 mm. long, ovate-oblong, acuminate or subacute, 
l-nerved. Lemma as long as the upper glume, oblong, obtuse, l-nerved ; 
Palea as long as the lemma. Grain obovate. 

Lahore; Multan; Quetta; Hyderabad ; Jamadar ka Landa near 
Karachi, Stocks ; Baluchistan, without locality, Stocks. 


Tribe 7. Chlorideae 


Spikelets usually compressed, 1- to few-flowered with the floret 
bisexual and with or without imperfect florets above or below it, sessile or 
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subsessile, in one or two rows on one side of the continuous rachis of 
solitary, digitate or scattered spikes or spike-like racemes or in a fascicle 
of few spikelets ; rachilla disarticulating above the glumes, rarely below 
them. Glumes usually persistent. Lemma membranous to chartaceous, 
entire, emarginate or 2- to 4-lobed, awnless or awned, 1- to 3-nerved, 


with the lateral nerves near the margins and often ciliate. 


KEY TO THE GENERA 


1. Spikelets more or less sunk in the rachis............ ..... 


Spikelets not sunk in the rachis .-.-- --... wie e eh | Beat Rishon, See tas fn.g2k 2 

2. Fertile floret with one to many empty florets above it... 2. Chloris 
Fertile floret without any empty florets... 00... 0:6 cece ceeee cette cess 3 

3, Spikelets long-awned.... ...........065 ceese ees apa nals 3. Schoenfeldia 
4. Cynodon 


Spikelets awnless .......-. -. eee ce ee 
1. Oropetium Trin. 


A very small, densely tufted, erect annual with filiform leaves. 
Spikelets sessile, 1-flowered, very small, half sunk in the alternating 
distichous notches of a simple, tough rachis ; rachilla produced beyond 
the lemma. Lower glume minute, hyaline, persistent. Upper glume 
linear-lanceolate, rigid, recurved in fruit, tip subobtuse or emarginate. 
Lemma concealed by the upper glume, ovate or elliptic, hyaline, 1- 
Nerved ; callus bearded : palea as long as the lemma, keel smooth. 


1, Oropetium thomaeum Trin. 


Oropetium thomaeum Trin. Fund. Agrost. 98 (1820); Fl. Brit. Ind..7: 
366 (1896). 

Annual. Culms very densely tufted, compressed, 5-8.5 cm. tall. 

Leaf blades filiform, erect, margin ciliate; sheaths open, compressed ; 


ligule a lacerate membrane. Spike 2.5-3.8 cm., straight or slightly 


curved ; rachis undulating, tetragonous, with a broad central nerve on 
the faces, Spikelets 1 flowered, 1.5 mm. long, acute. Lower glume 
minute, hyaline, Icdged within the hollow of the rachis. Upper glume 
linear-lanceolate, recurved in fruit, semi-circular in profile, rigid, obtuse. 
Lemma broadly lanceolate, obtuse or truncate, 1 nerved, keel sc ybrid. 


Lahore, 


2. Chloris Swartz 


Annual or perennial grasses with flat or convolute leaves. Spikes 
few to many, digitate, sessile or shortly stalked. Spikelets more or less 
laterally compressed, with one bisexual floret followed by one to many, 
awned or awnless empty lemmas which are often truncate and the upper 
are enclosed by the lower. Lower glume shorter than the upper, narrow, 
acute; the upper narrow, cuspidate or broader and truncate. Lemma 
papyraceous, keeled, narrow or broad and then often very obtuse to 
truncate, scarcely 2-toothed to 2-lobed, 3-nerved, the midnerve and the 
margins villous to long-ciliate, with a short or long awn; callus short, 
hairy. Palea lanceolate to elliptic, obtuse with 2 rough keels. Grain 
broad to narrowly oblanceolate, compressed, 2- angled; embryo half as 
long as the fruit ; hilum very small. 


KEY TO THE SPECIES 


1. Empty lemmas above the fertile floret 2 to 4... .cececce ceceeeee cceeeeenees 2 
Empty lemmas above the fertile floret solitary ............ Maer ek ecu 4 
2. ‘Spikelets 'S mm. Ong icssissss aly saad suiseds Gti Geteedon eae 3 
Spikelets 2-2.5 mm. long, 3-awned.... 0. -eeeesseeseeeee ree os 1. C. inflata 
3. Spikelets 5-awned .. ..... AaB P wags Si dabocda adie sate cat See 2. C. quinquesetica 
Spikelet 2-awned ........ 0 se di ecacaen Bish cat Gaisarnaeeak 3. C. gayana 


4. Spikes narrow, very long ; lemma narrow, glabrous... -. bene eeecneree es 
eacaatcun orgies Ate 4. C. dolichostachya 


Spikes rather broad, shorter: lemma broad, ciliate along the 
midnerve and the side nerves... .... .6e-6.  seecee ences. 5, CC. virgata 


1. Chloris inflata Link 


Chloris inflata Link, Enumer. Hort. Berol. 1: 105 (1821) 

Chloris barbata Swartz, Fl. Ind. Occ. 1 : 200 (1797) ; Hook f., Fl. Brit, Ind. 7 : 292 (1896). 
Perennial ; Culms tufted, rather stout. 60-90 cm. high, geniculately 

ascending, branching upwards. leafy, quite smooth: lower internodes 

»-7,4 cm. long, shining; upper very long, slender ; nodes often bearing 
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equitant tufts of leaves. Leaf-blades 
narrowly linear, flat or folded, finely acumi- 
nate, 15-45 cm. long ; sheaths smooth, the 
lower open : ligule a very narrow membrane. 
Spikes 5-20, digitately arranged jin a trun- 
cate fascicle, 1.3-10 cm. long, on a slender 
peduncle. often purplish. Spikelets 2.5-3 
mm. long (excl. the awns), green or purple, 
3-awned ; rachilla produced but not beyond 
the fertile lemma, bearing two small turgid 
obovate awned, barren lemmas 1 6 mm. long, 
the awns 3.2-4 mm. long. Glumes hyaline, 
lanceolate, acute (not awned); lower 1.5 \ 
mm. long; upper 2.5 mm. long. Fertile Fig. 154.—Chloris inflata. 
lemma 2.5 mm. long, broadly elliptic, shortly apiculate, with a slender 
awn 3.2-4 mm. long and with densely bearded margin above the middle : 
palea nearly as long as the lemma, oblanceolate. Upper florets (two) 
barren, smaller and rounded, awned. 


Mirpur Sakro, Blatter & McCann ; Thatta, Blatter & McCann : Fort 
Munro, I[ftikhar ; Karachi, J. J. Chaudhri: Peshawar, Faridi: Rawal- 
pindi, A.R. Beg; Fort Sandeman, Jd. d. Norris. 

2. Chloris quinquesetica Bhide 





Chloris quinquesetica Bhide in Jour. and Proc. Asiatic Soc. Beng nus. 8: 
311 (1912) ; Blatter & McCann, Bomb. Grasses, 257 (1935). 


A glabrous, perennial ‘grass, creeping and rooting at the lower nodes 
and there forming small tufts of leaves and an erect flowering stem 60 
cm. high ; nodes glabrous. Leaf-blades 2-15 cm. long. and 3-5 mm. broad, 
sparsely and delicately long-ciliate when young, ultimately glabrous, Jan- 
ceolate, acuminate, truncate at the base, margins minutely scabrid; ligule 
a narrow, fimbriatg@ membrane. Srikes 5-18, 2.5-5 cm. long, crowded ina 
very short recemose fascicle the branches of which are often decurrent 
into the peduncle for a skort distance and form ridges on it which are 
also studded with stray spikelets ; peduncle below the spikes and rachises 
hairy. Spikelets 3 mm. long (excl. the awns), 5-awned. Lower glume 
15 mm, long, elliptic-lanceolate, membranous, strongly 1-nerved, 
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slightly oblique. Upper glmue 2.25 mm. _ long, elliptic-oblong, 
membranous, shortly mucronate, strongly Il-nerved. Lower floret bi- 
sexual: lemma as long as the upper glume (excl. the awn) elliptic- 
obovate, cuneate, coriaceous, 3-nerved, and with a dorso-terminal awn 5 
mm. long, lateral nerves densely bearded with long white hairs nearly 
from the base. Palea as long as the lemma _ but narrower, 
slightly hairy at the back, very shortly bifid at the apex, 2-keeled, keels 
minutely ciliate. Upper florets four, barren, epaleate, gradually smaller 
and rounder, all awned. 

Jamesabad, Sabnis. 


3, Chloris gayana Kunth 


Chloris gayana Kunth, Rev. Gram. 1: 89, 293 (1929.) 

Perennial. Culms up to1.2m. high, erect or geniculate-ascending 
or prostrate at the base, glabrous, smooth. Leaf-blades up to 30 cm. 
long, 8 mm. broad, flat or folded, glabrous or hirsute near the base ; 
sheaths glabrous or hairy near the mouth, the lower strongly compressed, 
keeled ; ligules very short, membranous, long, hairy. Spikes 6-15, um- 
belled, suberect, rarely spreading, 5-8 cm. long. Spikelets 3 mm. long, 
3- to 4-flowered, 2-awned. Glumes unequal ; the lower ovate- lanceolate, 
acute, l-1.5 mm. long: the upper oblong, obtuse, mucronate, 2-3 mn. 
long, scaberulous. Fertile lemma oblong, sub-obtuse or acute, minutely 
2-toothed, ciliolate along the marginal nerves and shortly bearded below 
the tip or almost glabrous ; awn as long as the lemma; callus minutely 
bearded. Palea scabrid along the keels. Anthers 15mm. long. Upper 
lemma like the lower but glabrous, 2 mm. long, awned ; awn 2 mm. long. 
Uppermost lemma rudimentary, awnless. 

Introduced as a fodder §rass. 


4. Chloris dolichostachya Lagasca 
Chloris dolichostachya Lagasca, Gen. et Sp. Pl. 5 (1816). 
Chloris incom pleta Roth, Nov. Sp. 60 (18 1) ; Hook. f,, Flor. Brit, ind® : 29) (1896), 
Chloris digitata Steud., Syn. Pl. Glum, 207 (1854). 
Cynodon elongatus Trin, in Spreng., Neu. ] ntdeck. 2 ; 64 (1920 —22). 


Perennial. Culms usually erect but sometimes decumbent, stout 
or slender, 15-90 cm. high. Leaf-blades 10-25 cm. long, 4-6 mm. broad, 
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flat, linear, tapering to a fine point, g'ab-ous, scabril. sieut't: glabrous, 
sometimes with a fringe of 
hairs along the outer margin, 
mouth hairy ; ligule a ridge of 
long hairs. Spikes 4-10, digi- 
tate, 10-25 cm. long, spread- 
ing; rachis scabrid. Spikelets 
5mm. long (excl. the awns), 
narrowly fusiform, imbricat- 
ing, erect, closely appressed ; 
rachilla slender, bearing 1.5 
mm. from its base a tuft of 
hairs, a little above which is 
a barren lemma terminated by 
along awn reaching 8 mm. 
in length. Lower glume linear- 
lanceolate, acute, 272.5 mm. 
long, l-nerved, scabrid on the 
keel. Upper glume lanceolate, 
membranous, 5-6 mm. long, 
l-netved, 2-toothed at the apex, 
with the nerve produced bet- Fig. 155,—Chloris dolichostachya. 


weenthe teeth into a short awn 1-2 mm. long, scabrid on the keel. Fertile 
lemma oblong-lanceolate, 5-5.5 mm. long, scabrid on the back and 
margins, 2-toothed at the apex, awned with a median scabrid awn up to 
9mm, long ; callus bearded ; palea hardly as long as the lemma, oblong, 
acute Or truncate at the apex, scaberulous on the keels; rachilla produced 


to half the length of the lemma, bearing a very minute, long-awned 





lemma that is beared at the base. 


Montgomery ; Sakesar ; Rawalpindi. 


5. Chloris virgata Swartz 
Chicris virgata Swartz, Fl. Ind. Occ. 1 : 203 (1797) ; Hook. f., Fl. Brit. Ind. 
7: 291 (1896), 


272 SCHOENFELDIA 


Annual. Culms densely tufted, up to 60 cm. high, 


smooth and glabrous. Leaf-blades linear, 
flat, sparsely hairy when young becoming 
glabrous in age, up to 20 cm. long. 5 mm. 
broad ; sheaths compressed, glabrous, the 
upper somewhat inflated, mouth long hairy 
in the sheaths of the innovations ; ligule 
a narrow membranous ridge. Spikes 
6-many, crowded at the end of the ped- 
uncle, up to6cm. long. Spikelets 2.5 mm, 
long, 2-awned, shortly penicelled. Lower 
glume subulate, glabrous, l-nerved, half 
as long as the upper. Upper glume 
oblong-lanceolate, glabrous, excepting 
the keel which is _ scabrid, apex 2-fid, 
with an awn arising from the _ sinus. 
Lemma Cfertile) oblong-ovate, cymbiform, 
2-fid at the apex and awned from the 
sinus, margins slightly ciliate in the lower 
half but long ciliate in the upper half: 
grooved on each side of the dorsal nerve 
and bearing short appressed hairs ; awn up 
to 5 mm. long. Palea much narrower and 
rather shorter, 2-toothed at the apex: 
rachilla joint short, bearing a semi-tubular, 


truncate lemma with an awn up to 8 mm. 
long. 


Quetta; Fort Monro. 


3. Sechoenfeldia Kunth 


Annual grasses with filiform, flac or convolute leaves. 





erect, leafy, 


Fig. 156.—Chloris virgata. 


Spikes 1-3, 


digitate, closely pectinate with the two rows of erecto-patent, long-awned 


spikelets. Spikelets 2-seriate, 
upper lemma, narrow. subsessile 


; rachilla 


l-flowered, without any rudimentary 
disarticulating above the 
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glumes, not produced beyond the fertile floret. Glumes unequal, mem- 
branous, 1 nerved, mucronate ; keels ciliate. Lemma much shorter than 
the glumes, membranous, 3-nerved, hairy. base bearded, minutely notched 
at the apex, long-awned ; palea narrower, much shorter, 2-keeled, keels 
ciliate, apex 2-toothed. Lodicules 2, cuneate, glabrous. Stamens 2-3. 
Styles 2, apical, naked at the base. Caryopsis oblong-fusiform, smooth, 
free, slightly compressed laterally, not grooved. 


1. Schoenfeldia gracilis Kunth 


Shoenfeldia gracihs Kunth, Rev. Gram. 1: 283 (1829). 
Schoenfeldia pallida Edgew. in Jour. As. Soc. Beng, 21 : 161 (1832). 
Chloris pallida Hook. f., Fl. Brit. Ind, 7 : 289 (1896), 


Annual. Culms tufted, erect or geniculate-ascending, 20-90 cm. 
high, simple or branched at the base, glabrous and smooth, almost fili- 
form. Leaf-blades linear, flat or convolute, 10-20 cm. long, 2 mm. broad, 
sparsely hairy towards the base; sheaths striate, glabrous, loosely tight, 
naked at the mouth; ligule membranous, less than a millimeter long, 
shortly ciliate. Spikes 1-4, erect, digitate, greenish then pale, 7-15 cm. 
long, up to 5 mm. broad, closely pectinate with the two rows of erecto- 
patent, long-awned spikelets; rachis more or less triquetrous, keeled, 
villous at the base, glabrous and slightly scabrid above. Spikelets 
Narrow, tapering. 2 mm. long (excl. the awn), subsessile, 1-flowered, 
2-seriate, densely imbricate. Glumes ovate-lanceolate, subaristately 
acuminate, l-nerved, strongly keeled; keels scabrid ; Lemma slightly 
longer than the upper glume, sessile. ovate, 1-nerved, hairy, base 
bearded, tip minutely notched, awn 15-25 mm. long. capillary, curved ; 
palea shorter, lanceolate, obtuse, 2-nerved, ciliate along the keels. 

Multan, J. L. Stewart; MWHyderabad, J. J. Chaudhri. 


4, Cynodon Pers, 


Creeping, perennial grasses with erect culms and narrow flat or 
complicate leaves. Spikelets laterally compressed, alternately 2-seriate, 
imbricate, not jointed at the base, 1-flowered, secund on a slender rachis 
of which 2-8 are fascicled or umbelled to form the inflorescence ; rachilla 
jointed above the glumes, produced or not. Glumes subequal, thin. 
keeled, acute or mucronate, persistent or separately deciduous. 
Lemma broader than the glumes, firmly membranous, boat-shaped, 
3-nerved, awnless ; palea 2-keeled. 
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1. Cynodon dactylon Pers, 
Cynodon dactylon Pers., Syn. 1: 85 (1805). 


A perennial grass extensively creeping by scaly rhizomes or by 
strong, flat stolons. Culms up to 30 cm. high, glabrous, smooth. Leaves 
linear, acute, 2-15 cm. long, up to 3 mm. broad, rigid or flaccid, glabrous 
or hairy, smooth below, scaberulous above ; ligule a ring of white hairs. 
Inflorescence a cluster of 4-5 spikes, 1.5-5 cm. long ; rachis pubescent at 
the base, keels ana margins scabrid, or the margins smooth. Spikelets 
2-2.8 cm. long. Glumes lanceolate, acute to subulate-mucronate; the 
lower 1. 25-1.8 mm. long;the upper usually longer, keels scabrid or 
smooth, Lemma firm, obliquely-oblong to semi-ovate, subobtuse or 
minutely apiculate, about 2.5 mm. long, ciliate on the keel ; keels of palea 
scaberulous ; rachilla often prolonged beyond the palea as a slender 
naked bristle, sometimes bearing a rudimentary lemma. 

Very common in plains and hills, ascending to 6,000 ft. 


Tribe 8, Aveneae 


Spikelets 2- to 7- (rarely 1-) flowered, with all the florets bisexual or 
the uppermost often barren or male, pedicelled in open or contracted pan- 
icles, rarely in racemes or spikes ; rachilla disarticulating above the glumes 
and usually between the florets. Glumes persistent, rarely deciduous, 
mostly similar, usually as long as the lowest lemma and often as long as 
the spikelet and enclosing the florets, membranous to chartaceous, 
frequently with hyaline, shining margins, 5- or more-nerved, awnless or 
more often awned from the back or from the sinus of the 2-lobed tip} 
the awn usually geniculate and twisted below the knee. 

KEY TO THE GENERA 


1. Spikelets 2-flowered, the lower florets male......... 1. Arrhenatherum 
Spikelets 2- or more-flowered, the florets ali alike...... - 0 2 
2. Lemmaawned fromthe back... ... 0 -:) cee cee cee cee ee eS 
Lemma awned from the sinus ...- 0.0. eee cee cee eee tee ee 
3. Awn placed more than one-third the ignneh of ie lemma below the 


tip ; ovary hairy 4 


Awn placed below the tip; ovary aieous or hairy-topped 

SN Se. « Sane “EDs See es. a as 3, Trisetum 

4, Spikelets eee 2-flowered or with a rudimentary third ; glumes 
2-3,.5 cm. long, 7- to 9-nerved... .0. ce eee tee tee ee 3, Aven 


ARRHENATHERUM 2/5 


Spikelets erect; glumes not more than 1.5 cm. long, 1- to 5-nerved 

5. Spikelets 3- to many-flowered, 1-1.5 cm. long. , ad 
eee a eC a ee ee 4. Helictotrichon 
ssilelee elseceed less aie. longs. aS. ass Me ee a 

6. Perennials. Lemmas truncate and erose-dentate at the apex ; rachilla 
5. Deschampsia 


prolonged ... ...+.- sky | Sak eae 
Annuals. Lemmas tapering into two slender teeth; rachilla not 
prolonged Bak. <eie,-205..+ os 6. Aira 
7. Style single; lodiculesO ... ... 0.0.1. ce cee eee) =67,) =~ Dutthiea 
Styles two: lodicules 2... 0. cee eee tee cee tee cee eee te G 


8. Spikelets one centimeter or more long ; awn conspicuous, flat, 
geniculate ... ---  .. swe sue tue ees 8. Danthonia 
Spikelets not more than 5 mm. long ; awn conspicuous, short, 
slender, rounded . in het hak WR, sas ke 9 

9. Lower glume 5- to 7-nerved ; lemmas much shorter than the 
BIGMES aves Get cow dee Gees aes cals et Swe .» 9 Schismus 


Lower glume eee ee abe as sled as the glumes 
10. Koeleria 


1. Arrhenatherum Beauv. 


Tall; perennial grasses with flat leaves and narrow panicles. Spikelets 
2-flowered, the lower floret male the upper bisexual ; rachilla disarticulat- 
ing above the glumes, produced beyond the uppermost floret. Glumes 
tather broad and papery, the lower l-nerved, the upper 3-nerved. 
Lemmas 5-nerved, hairy on the callus, the lower bearing near the base, 
a twisted, exserted geniculate awn; the upper bearing a short, slender 
awn just below the tip. 


1. Arrhenatherum kotschyi Boiss. 


Arrhenatherum kotschyi Boiss., Diagn. ser. I, 7: 122 (1846); FI. Orient. 
3: 550 (1884) ; Burkill, List Fl. Pl. Baluchistan, 81 (1909). 
Baluchistan, Gwal, Lace. 
2. Trisetum Pers. 
Annual or perennial grasses with flat leaves. Spikelets 2.5-10 mm. 


long, in close, often spike-like panicles; rachilla ciliate or long hairy, 
very rarely glabrous, jointed above the glumes and between the lemmas, 
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produced. Florets 2-6, bisexual or the uppermost reduced. Glumes 
persistent ; lower 1- to 3-nerved, upper 3-nerved. Lemmas equalling or 
exceeding the glumes, membranous with hyaline tips and broad margins, 
acutely 2-toothed, sometimes with fine, short bristles from the lobes, 
faintly or obscurely 5- to 11-nerved, awned ; awn arising from the back 
above the middle, fine, straight or geniculate and twisted below; callus 
short, glabrous or hairy. Palea shorter than the lemma, 2-keeled, 2- 
toothed, hyaline. Ovary glabrous; styles distinct; stigmas plumose, 
laterally exserted. 


KEY TO THE SPECIES 


1. Annual lemmatal nerves produced into awns........665 cece center eres 
Sly Bate aie ibiaGe tebe aba eM neem weeateeeeaeiaks AC. i edpanitless 
Perennials. Lemmatal nerves not produced into awns ......-.s:.00 2 

2. Panicle open ; spikelets pedicelled ; rachilla scaberulous.. .... (amass tases 
sia cts wale ieaa'e Maa SOE «WLP TO Lun Men OE i pie AAG a ental 2. T. flaccidum 
Panicle spiciform ; rachilla baiee penicillate: “ac se wsisnciee. 3 

3. Spikelets 6-8 mm. long, pale brown, shining..... giaahe 3. T. aeneum 
Spikelets 4-6 mm. long, yellowish green or pale brown.......:....:ee:ee 4 

4. Ligules very short ; peduncle hairy ; lemmas hairy............:ceeceseeeeeees 
ephiehadaak eee ss ieeteoetamacdtap eter, oA So pcan 
Ligules 0.5 mm. long ; Suede glabrous ; lemmas scabrid... eh 

ss cccade esata aE Peau Meme Cue ou eee tes Stksiuie Cea adgahwnibia vaueds,. “Os T. aia 


1. Trisetum cavanillesii Trin. 


Trisetum cavanillesii Trin. in. Mem. Acad. Petersb. ser. VI, 1 : 63. 
Trisetaria cavanillesii (Trin.) Maire in Bull. Soc. Hist. Nat, Afr. Nord. 33 : 92 (1942). 
Avena cavanillesiti Koch, Syn. Pl. Germ. ad. 1, 1 : 797. 


Annual. Culms densely tufted, erect or geniculate-ascending, 
up to 15 cm. high, glabrous below but pubescent above. Leaf-blades 
up to 2.5 cm. long, 0.8 mm. broad, flat or convolute, pubescent; sheaths 
pubescent ; ligules 1.5-mm. long, fimbriate, hairy. Panicle 2.5-5 cm. 
long, spiciform; axis flexuous, scaberulous ; branches very short 
with antrorse scabrescence, 2- to- 3-nate or whorled ; pedicels slightly 
dilated at the tip, shorter than the spikelets, scabrid. Spikelets 2- 
flowered; rachilla disarticulating below the florets, long-villose, 
hairs longer than the glumes. Glumes exceeding the florets, un- 
equal, mucronate; the lower 1-nerved, linear-lanceolate, 35-4 mm, 
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tf 
Fig. 137,—Trisetum spp. a. T. cuvanillesii ; b. T. spicutum ; c. 1. clarket 5d. T. aknewm, 
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long ; much broader than the lower, oblong-lanceolate, 3-nerved. Lemma 
(lower) 3-3.5 mm. long, lanceolate, obscurely 3-nerved, the nerves end- 
ing in 25mm. long, scabrid awn; callus short, obtuse, hairy, 
hairs 0.5 mm. long; awn dorsal, inserted 1-15 mm. below the tip, 
geniculate, twisted and brown, column 3 mm. long, bristle 6 mm. long. 
Upper lemma more hairy, slightly shorter with the bristle of the awn up 
to2.5 mm. long. Palea narrow, linear, nerveless, 2-lobed, 1.5 mm. long. 
Anthers 0.5 mm. long. 


Peshawar, Jd. L. Stewart; Qilla Abdullah, Duthie; near Quetta, 
J. od. Norris. 


2. Trisetum flaccidum (Hack.) R.R. Stewart 


Trisetum flaccidum (Hack.) R. R. Stewart in Brittonia 5 : 431 (1945). 
Avena flaccida Rack, ex Hook. f., Fl. Brit, Ind, 7 : 280 (1896). 


Culms up to 60 cm. high, very slender, quite glabrous. Leaves 10-18 
cm, long, 4-6 mm. broad, quite glabrous ; ligule short, rounded. Panicle 
7.5 cm. long, open; branches few, rather distant, capillary, spreading. 
Spikelets few, pedicelled, erect, 3-flowered, 6mm. long, white and rose 
coloured ; rachilla, long, slender, scaberulous. Glumes very unequal. 
subulate-lanceolate, 3-nerved. Lemma ovate-lanceolate, acute, 5-nerved, 
smooth, glabrous, chartaceous, white in the lower half, rose in the upper, 
margins and tip hyaline, nerves very slender ; awn inserted a little below 
the tip. very delicate, as long as the lemma, straight, column not twisted. 
Palea narrow, with smooth keels, Lodicules lanceolate. Ovary pyriform, 
quite smooth ; style bases rather distant. 

The Panjab ; Black Mts., 8-9000 ft., Duthie. 


3, Trisetum aeneum (Hack.) R.R. Stewart 


Trisetum aeneum (Hack.) R. R. Stewart in Brittonia 5: 431 (1945). 
Avena aenea Hack, ex Houk.f., Fl. Brit, Ind. 7 : 279 (1896). 


Perennial. Culms erect, stout or slender, up to 60 cm. high. Leaf- 
blades linear, up to 25cm. long, 6 mm. broad, scabrid; sheaths terete, 
glabrous and smooth ; ligule membranous, short, rounded. Panicle spici- 
form, densely spiculate, oblong or linear, simple or lobed, branches very 
short, 7.5-10 cm. long, erect, stiff ; branches very short, 7.5-10 cm. long, 
erect, stiff; branches and pedicels glabrous. Svikelets 6-8 mm. long, 
2- to 3- flowered, densely overlapping, almost sessile, dark or pale 
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brown, shining ; rachilla penicillate. Lower glume hyaline, lanceolate, 7 
mm. long, l-nerved. Upper glume hyaline, oblong-lanceolate, 8 mm. 
long, 3-nerved. Lemma ovate, 6mm. long, faintly 5-nerved, tip acumi- 
nate or 2-aristate ; awn dorsal, twice as long as the lemma, column 
twisted. Anthers 15 mm. long. 

Gilgit : Kamri Pass, 13. 8. 52, J. 1. Chaudhri, 


4, Trisetum spicatum (Linn.) Richt 


Trisetum spicatum (Linn ) Richt, Pl. Eur. 1 : 50 (1890), 

Avena subs picata Clairv,, Man. Herb, 17 ; Hook. f.. Fl. Brit. Ind. 7: 278 (1896), 
Trisetum subs picatum Beauv., Ess. Agrost. 88 (1872). 

Aira spicata [inn. Sp. Pl. ed. II. 95 (non ed. 1). 

Perennial. Culms densely tufted, up to 60 cm. high, stout or slender, 
always pubescent or tomentose. Leaf-blades soft, flat, hairy: lower 
sheaths loose, hairy : ligule oblong, membranous. Panicle spiciform or 
ovoid, stiff, erect, dense flowered, 5-10 cm. long, oblong to cylindric, 
rarely lobed. Spikelets ovoid-oblong, 4-6 mm. long, 2- to 3-flowered, 
yellowish green, purplish or white, densely overlapping ; rachilla short, 
hairy. Glumes subequal with scaberulous keels: lower 5 mm. long, 
3-nerved ; upper 6 mm. long, 3-nerved. Lemma 6 mm. long, ovate- 
or ovate-lanceolate, 2-cuspidate or 2-aristate, hairy, l- to 3-nerved: 
callus bearded ; awn inserted 1/3-1/6 way below the tip, column twisted 
or sOmetimes awn shorter and straight. Palea 4 mm. long, hairy along 
the keels. Anthers 1.5 mm. long. 

Chitral: Jamishi Ghochar, P. Wendelbo; Gilgit : Deosai Plains; 
Kagan Valley : Saiful Maluk, Babusar Pass. 


Trisetum clarkei (Hook. f.) R.R. Stewart 


Trisetum clarkei (Hook. f.) R. R. Stewart in Brittonia 5 : 431 (1945). 
Avena clarkei Hook. f., Fl. Brit. Ind. 7 : 278 (1896). 


Perennial. Culms slender, erect, up to60 cm. high. Leaf-blades up 
to 20 cm. long, flaccid, softly hairy on both surfaces; sheaths with 
spreading or reflexed soft hairs; ligule very short. Panicle spiciform, 
interrupted, erect, 15 cm. long ; axis slender ; lower branches solitary or 
fascicled, rarely 2.5cm. long. Spikelets 4-6 mm. long, 2- to 3-flowered, 
glabrous, sessile or shortly pedicelled, pale brown, shining ; rachilla joints 
hairy. Glumes hyaline, unequal, shining ; lower 5 mm. long, 1-nerved ; 
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upper 6 mm. long, 3-nerved. Lemma 4,5-5 mm. long, natrowly lanceolate, 
scabrid, 2-aristate at the apex, l- or sub 3-nerved ; callus hairy ; awned 
2 mm. below the tip ; awn longer than the lemma, column not twisted. 


Palea 4 mm. long, scabrid along the keels. Anthers 1 mm. long. 
Chitral : Tirich Mir, P. Wendelbo ; Kagan Valley : Sharhan. 


3. Avena Linn. . 


Annual grasses with linear. flat leaves. Spikelets up to 4 cm. long, 
pendulous in open, very lax panicles ; rachilla hairy or glabrous, jointed 
above the glumes and between the lemma, or not at all in cultivated 
forms, usually terminated by a rudimentary floret. Florets 3-5, the lower 
two or three hermaphrodite, the upper reduced. Glumes equal, rounded 
on the back, 7- to1l-nerved. Lemmas shorter or equalling the glumes, 
5- to 9- nerved, lower 1- to 3-awned ; awn dorsal, arising from the middle 
or slightly above it, geniculate and twisted below; callus short, villous 
(glabrous in cultivated forms). Palea shorter than the lemma, 2-keeled, 
2-toothed or 2-fid. Ovary densely villous from the base; styles very 
short or absent. Grain enclosed by the lemma and the palea. 

KEY TO THE SPECIES 


Spikelets mostly 2-flowered, not disarticulating at maturity ; lemmas 
glabrous ; callus glabrous..............ccecccceeecceceusee cececaeureuess 1. A. sativa 
Spikelets mostly 3-flowered, not disarticulating at maturity ; lemmas 
haity s Callus. villousscoce 4. ve cease visveundsgechevectwave iene tkiaeeaes 2. A. fatua 


1. Avena sativa Linn. 


Avena sativa Linn., Sp. Pl. 79 (1753): Hook. f, Fl. Brit. Ind. 7 : 273 
(1896). 


Annual. Culms tufted, erect or geniculate-ascending, up to 18 
m. high. Leaf-blades flat, upto 30 cm. long and 15 mm. broad, scabrid 
on both surfaces and on the margins ; sheaths smooth, striate, terete, 
tight ; ligules membranous, truncate, 1-3 mm. long, toothed, decurrent 
along the margins of the sheaths. Panicle effuse, erect or usually nodding; 
branches verticillate ; axis very scabrid. Spikelets pendulous, up to 30 
mm. long, green, 2- to 3-flowered, the upper usually rudimentary, tardily 
disarticulating. Glumes broad-lanceolate, 7- to 1l-nerved, longer than 
the spikelets, membranous, acuminate, scabrous. Lemma lanceolate, 
acuminate, shortly 2-fid or 2- to 4-toothed, glabrous, smooth, 17-25 
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mm, long, dorsally awned ; awn often present only on the lower 
lemma, geniculate, twisted. Palea enclosed by the involute margins of 
the lemma, 2-keeled, the keels densely short-ciliate. Ovary hairy all 


over. 
Cultivated for fodder. 


2. Avena fatua Linn. 


Avena fatua Linn., Sp. Pl. 80 (1753): Hook. f., Fl. Brit. Ind. 7: 275 
(1896). 

Annual. Culms up to 1.5m. high, erect or geniculate-ascending. 
3- to 5-noded, smooth. Leaf-blades linear, finely pointed, up to 45cm. 
long, 15mm, broad, flat, scabrid; sheaths rounded on the back. the 
basal usually loosely hairy, the rest smooth: ligules membranous. blunt, 
up to 6 mm. long. Panicle nodding, narrowly to broadly pyramidal, 
loose, up to 35 cm. long, 20 cm. wide; branches spreading, in whorls, 
loosely divided, scabrid, pedicels unequal, scabrid. Spikelets loosely 
scattered, pendulous, narrowly oblong or gaping, 18-25 mm. long, usually 
3 flowered, with all lemmas awned; rachilla disarticulating below the 
lemmas. Glumes persistent, lanceolate, finely pointed, as long as the 
spikelet, equal, smooth, 7- to 11-nerved, becoming papery except for the 
thinner margins, Lemmas narrowly oblong-lanceolate in side view, 
shortly 2- to 4-toothed at the apex, 14-20 mm. long, rounded on the back, 
becoming tough and rigid, stiffly hairy in the lower half, scabrid above, 
7- to 9-nerved, finally brown, with a dense beard 1.5-4 mm. long around 
the horse-shoe shaped basal scar, awned from the middle of the 
back, with a stout awn 2.5-4 cm. long. geniculate, twisted. 
Palea shorter than the lemma, densely minutely hairy on the keels. 
Anthers 3 mm. long. 

A common weed of cultivation throughout the area. 

4. Helictotrichon Bess. 


Inflorescence a narrow, 


Perennial grasses with usually flat leaves. 
Spikelets laterally com- 


erect or nodding, open or contracted panicle. 
Pressed, erect or suberect : rachilla slender, more or less hairy, jointed 
above the glumes and between the lemmas, produced into a short bristle 
beyond the uppermost floret or ending in a rudimentary lemma. Florets 
2-6, bisexual or the uppermost reduced ; callus short or elongated. villous. 
Glumes persistent, more or less equal ; lower shorter, 1- to 3-nerved ; 
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upper 3- to 5-nerved. Lemmas as long as or longer than the glumes, 
more or less herbaceous, with hyaline tips and margins, 2-fid, with or 
without bristle from the lobes, 5- to 1l-nerved, awned from the middle or 
above the middle of the back ; awn usually geniculate and twisted below 
the bend. Palea shorter than the lemma, 2-keeled, membranous. Ovary 
hairy from the middle upwards or only at the top ; styles distinct ; stig- 
mas plumose, laterally exserted. 


KEY TO THE SPECIES 


Spikelets green ; keels of palea with long close set cilia 1. H. virescens 
Spikelets golden brown ; keels of palea glabrous... 2. H_ pratense 


1, Helictotrichon virescens (Nees) Henr. 


Helictotrichon virescens (Nees ex Steud.) Henrard in Blumea 3: 425 


(1940). 

Helictotrichon as perum (Munro) Bor in Ind. For, Rec. 68 (1938). 

Avena aspera Munro ex Thw. Enum. Pl, Zeyl. p. 372 ; Hook f., Fl. Brit. Ind. 7 : 277 (1896) 
as var. Roylei. 

Avenastrum asperum (Munro) Fischer, Fl, of Madras pt. X, p. 1802, 


Perennial. Culms up tol1m. high, rather stout, erect, glabrous or 
nodes slightly pubescent. Leaf-blades 15-25 cm. long. 1 cm. broad, 
flat ; sheaths glabrous or softly pubescent ; ligules short, truncate, mem- 
branous. Panicle up to 30 cm. long, usually nodding ; lower branches 
solitary, 2-nate or semiverticillate, 2.5-15 cm. long; axis and branches 
smooth or scaberulous Spikelets 8-15 mm. long, ovate or ovate-oblong, 
green, erect; rachilla slender, penicillate. Lower glume narrowly 
lanceolate, 7 mm. long, acuminate, l- to 3-nerved, keel strongly scabrid 
below the tip. Upper glume ovate-lanceolate, acute, 9.5 mm. long, 
5-nerved, scaberulous near the tip. Lemma (lowest) 11 mm. long, ovate- 
lanceolate, dorsally scaberulous with short distant hairs along the mar- 
gins, 7-nerved, the central nerve being continued out into strongly 
geniculate awn which arises from the dorsal surface, the next two nerves 
are produced upwards into two arisate; awn 2-5 cm. long, often 
recurved, scabrid. Upper lemmas successively smaller and not showing 
prominent aristae. Palea 8 mm. long ; keels pectinately ciliate. Anthers 
2.5-3.25 mm. long. 


Kagan Valley : Shogran, Sharhan ; Swat State : Kalam ; Thandiani ; 
Muraee Hills. Very common. 
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2. Helictotrichon pratense (Linn.) Pilger 


Helictotrichon pratense (Linn.) Pilger in Fedde Rep. Sp. Nov. 45:6 


(1938). 
Avena pratensis Linn, Sp. Pl. 80 (1753) ; Hook, f., Fl. Brit. Ind. 7 : 276 (1896). 


Perennial. Culms densely tufted, 30-30 cm. high, erect, slender, 
stiff, l- to 2-noded in the lower part. Leaf-blades glabrous with blunt 
tips, stiff to rigid, folded when young, opening out, 1-5 mm. wide, 
scabrid on the margins, smooth beneath, the basal 4-30 cm. long; sheaths 
rounded on the back or keeled upwards, smooth or minutely scabrid ; 
ligules membranous, the upper 2-5 mm. long, the lower shorter. Panicle 
erect, narrow, contracted, 4-18 cm. long, golden brown, shining ; branches 
scabrid, solitary or geminate with 1-2 spikelets, the lower up to 3.5 cm. 
long, the upper shorter. Spikelets narrowly oblong, 14-235 mm. long, 3-to 
6-flowered ; rachilla breaking up at maturity beneath each lemma. Glumes 
persistent, lanceolate to oblong-lanceolate, finely pointed. firm except for 
the transluscent margins, 3-nerved; lower 10-15 mm. long; upper 
12-20 mm. long. Lemmas narrowly oblong-lanceolate in side view, 
10-17 mm. long, rounded on the back, toothed at the tip, tough except 
for the thin upper part and margins, 5-nerved, minutely scabrid upwards, 
bearded at the base with hairs 1-2 mm. long, awned from just above the 
middle, with the awn bent or twisted in the lower part, 12-22 mm. long. 
Palea with glabrous or minutely hairy keels. Anthers 5-8 mm. long. 

Gilgit : Burzil Pass, A. H. Khan. 


5. Deschampsia Beauv. 


Perennial grasses with flat or convolute leaves. Spikelets 2- (rarely 
3-) flowered, with both flowers perfect; rachilla jointed at 
the base, produced beyond the uppernost lemna as a naked or 
Penicillate tip. Glumes subequal, persistent, keeled. shining Lemmas 
sub-hyaline, truncate and erose-dentate at the apex; awn dorsal, 
slender, straight or twisted. Palea narrow, 2-nerved. 


KEY TO THE SPECIES 
Panicle effuse or contracted ; spikelets not imbricate ; lemmas truncate, 


crenate or irregularly toothed; culms leafy throughout ................. 
Wiade eee oer ts oN CoN lhax tintin Peivedng ae ama nea netae giek’ Ay dy CGespilosa 


Panicle condensed, short ovoid or subspiciform ; spikelets imbricate ; 
lemmas 2-lobed ; leaves ‘basal a6 ee ere errr ere ss 2, D. koelerioides 
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1. Deschampsia caespitosa Beauv. 


Deschampsia caespitosa Beauv., Agrost. 91 (1812) t. 18, f.3; Hook. f., 
FI. Brit. Ind. 7 : 273 (1896). 


A densely tufted perennial Culms up to2m_ high, erect or slightly 
Beniculate at the base, slender or stout, 1- 
to 3-noded, smooth. Leaf-blades glabrous, 
up to 60cm. long, flat or convolute, 2-5 mm. 
wide, coarse, ribbed above, with the ribs 
and margins very scabrid, smooth below ; 
sheaths rounded on the back, or somewhat 
keeled, smooth or scabrid upwards ; ligules 
narrow, up to15 mm. long. Panicle open, 
loose, rarely contracted, erect or nodding, 
ovate to oblong, up to 50 cm. long, up to 
20 cm. wide, green, silvery, golden, purple 
or variegated with these colours; branches 
very slender, spreading, scabrid, bare below; 
pedicels 1-6 mm. long. Spikelets loosely 
clustered or scattered, white and silvery or 
fulvous-purplish, lanceolate to narrowly Fig. 158.—Descham psia caes pitosa. 
oblong, 4-6 mm. long, 2-flowered; rachilla disarticulating below 
each lemma, hairy. Glumes persistent, 4.5 mm. long lower narrowly 





keeled membranous, shining, equal ocr nearly so, dorsally scabrid ; 
lanceolate, 1-nerved, slightly notched at the tip; upper wider 3-nerved. 
notched at the apex. Lemmas enclosed in the glumes or with their tips 
protruding, rounded on the back, 4 mm. long, oblong, with a broad 
toothed tip. membranous, finely 5-nerved, bearded at the base. Palea 
3 mm. long, 2 lobed. Anthers 1.5 mm. long. 


Burzil Chowki, R. R. & I. D. Stewart. 
2. Deschampsia koelerioides Regel. 
Deschampsia koelerioides Regelin Bull. Soc. Nat. Mosc. 41: 299 (1868) ; 
Hook. f., Fl. Brit. Ind. 7 : 273 (1896). 
Perennial. Culms leafy at the base, rather stout, stiff, erect, geni- 
culate at the nodes, up to 35cm. high 1l-noded ; nodes glabrous. Leaf- 


blades 4.5-6 cm. long, 2.5-3 mm. broad, linear, acute, flat, glabrous and 
smooth ; blades of the upper sheaths suppressed ; ligule membranous, 
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oblong, 5 mm. long. Panicle short ovoid or stbspiciform, 1.5-2.5 cm. 
long, 1 cm. wide, erect. Spikelets 2-flowered, very shortly pedicelled, 
imbricating, brownish yellow, 4-5 mm. long. Lower glume 3-3.5 mm. 
long, 0.8 mm, broad, 1-nerved, notched at the tip. Upper glume 3.5-4 
nm. long, 15 mm. broad, keeled, 3-nerved, broadly hyaline along the mar- 
gins. Lemma 4 mm. long, 1.5 mm. broad, 2-lobed, lobes irregularly toothed, 
awned from below the middle ; awn 3.5 mm. long, scabrid; callus long 
hairy. Palea as long as the Jemma, keels antrorsely scabrid. Antrers 1.5 
mm. long. 
Gitidas to Babusar, 11000 ft ; Baltistan, Dras and Iskardu. 
€, Aira Linn. 

Annual cr perennial g1asses with narrow or setaceous leaves. Panicle 
broad, erect, capillary, trichotomously branched. Spikelets 2-flowered 
with both florets perfect; rachilla jointed above the glumes, not pro- 
duced beyond the upper lemma. Glumes_ subequal, 3-nerved, acute, 


persistent. Lemmas smaller, often 2-toothed; awn dorsal, capillary, 
usually twisted below ; callus naked. Palea hyaline, 2-nerved. 


1. Aira caryophyllea Linn. 


Aira caryophyllea Linn. Sp. Pl. 66 (1753) ; Hook. f., Fl. Brit. Ind. 7: 272 

(1896). 

Annual. Culms tufted or solitary, 3-40 cm. high, erect or spreading, 
very slender, 2- to 3-noded below the middle, smooth. Leaf-blades glab- 
rous, filiform, blunt, 0.5-5 cm. long, inrolled, about 0.3 mm. wide, 
minutely scabrid on the nerves ; sheaths minutely scabrid upwards ; 
ligules toothed, up to 5 mm. long, membranous. 
Panicle very loose, with widely spreading 
branches, 1-12 cm. long ; axis often wavy; bran- 
ches naked at the base, usually loosely divided in 
to threes at intervals; pedicels 1-10 mm. long. 
Spikelets in small, loose clusters at the tips of the 
branches, ovate to oblong, 2-flowered, silvery or 
tinged with purple, 2.5-3.55 mm. long. Glumes Fig. 159. Aira caryophylle a. 
Persistent, similar, obliquely lanceolate and pointed in profile, minutely 
scabrid on the keel, shining, thinly menbranous, l- to 3-nerved. Lemma 
slightly shorter than and enclosed by the glumes, narrowly ovate, finely 
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2-toothed, minutely rough above, with a tuft of short hairs at the base; 

the awn twisted and bent below the middle, projecting fron the tips of 

the glumes. Pa’ea shorter than the lemma. Anthers 0.3-0.6 mm. long. 
Kohat, teste Hooker f. 


7, Duthiea Hack. 


Perennial tufted grasses. Leaves linear, subconvolute. Spikelets 
3- to 5-flowered, often bracteate in a short, simple and uni lateral raceme, 
laterally subcompressed, uppermost floret imperfect ; rachilla jointed 
above the glumes and between the lemmas. Glumes lanceolate, acumi- 
nate, 7- to ll-nerved, dorsally rounded. Lemmas herbaceous, 7- to 11- 
nerved, 2-fid, awned in the sinus, margins membranous, awn half twisted; 
palea 2-keeled ; keels scabrid, excurrent. Lodicules 0. Ovary obovoid, 
lobed at the top, densely hirsute all over, except on the hilum and the 
embryo ; style single, tomentose, longer or shorter than the stigmas, very 
long, papillose. exserted together with the anthers from the top of the 
spikelet. 


i. Duthiea bromoides Hack, 


Duthiea bromoides Hack.in Verhandl. zool. Bot. Ges. Wien 200 (1895) ; 
Hook. f., Fl. Brit. Ind. 7: 282 (1896). 


Perennial: Culms up to 80cm. high, erect from a decumbent base, 
2- to 3-noded, glabrous, scabrid below the panicle. 


Leaf-blades up to 
4 cm. long. 1 cm. wide, lanceolate, glabrous, 


scaberulous on the lower 
surface ; those of the innovation shoots very long and narrow: sheaths 
very loose below, scarious, shining, slipping from the culms, those on the 
culms tighter, scabrid : gules 6 mm. long, lacerete. Raceme 2.5-4 cm 
long, 2- to 4-spiculate ; pedicels 25 mm. long Spikelets rather turgid, 
ovate-obolong, 1022 mm. long. 4 to 5-flowered. Lower glume oblong- 
lanceolate, mucronate, 1.6 cm. long, 4 mm. broad, rounded on the back, 
S- to 6-nerved. rounded above with sinuate toothed margin. Upper glume 
similar but broader, with 7-10 anastomosing nerves, scaberulous all over, 
margins hyaline. Lower lemma 1.4 cm. long, 5.£-6mm. wide, elliptic 
with a few blunt teeth on each side of the apical fissure, 10- to L1-nerved, 


nerves anastomosing, hyaline on the margins, scabrid all over 


the back, villous in the lower quarter : awn 1.5-25 cm. long. Palea about 
1.2 cm. long, 2-aristulate, 2-keeled, scabrid and shortly pilose. Style one, 


DANTHONIA 287 


densely hairy. Anthers 7 mm. long. 
Kagan Valley : Saiful Maluk, Giti Das ; Hazara: Siran Valley. 


8. Danthonia Lam. 


Annual or perennial grasses. Spikelets 2- or more-flowered ; florets 
all perfect or the uppermost male, erect; rachilla jointed above the 
glumes and between the lemmas, produced beyond the uppermost floret. 
Glumes subequal, as long as the spikelet, persistent, keeled, acute or 
acuminate. 3- to 9-nerved. Lemmas dorsally round, ciliate, 7- to 
9-nerved, 2-fid, lobes acute or awned and with a rigid twisted awn in the 
sinus; palea broad. Lodicules 2. Styles 2, free; stigmas plumose, 
laterally exserted. 

KEY TO THE SPECIES 
Lemmas with tufts of hairs at the base of the lobes between the 
nerves; anthers less than 2 m.m. long ........ .-- 1. D. cachemyriana 
Lemmas without tufts of hairs on the dorsal surface or occasionally one 
just below the the insertion of the awn; anthers about 4mm. long 
es ene aa 2. D.  jacquemontii. 


1, Danthonia cachemyriana J, & S. 
Danthonia cachemyriana. Jaub. & Spach, Illustr. Pl. Orient 7: 46. 
Danthonia axilis Hook. f.. Fl. Brit. Ind. 7 : 281 (1896). 
Perennial. Culms up to 25cm. high. slender, densely tufted. Leaf- 


blades filiform, up to 25 i 
cm. long, convolute; ligule 
short. Panicle short, con- 
tracted, 122.5 cm. long, 
erect, 6- to 10-spiculate, 
green or brownish; bran- 
ches and pedicels very 
short, smooth. Spikelets 
erect, 1.25 cm. long, 3- to 
5-flowered ; rachilla very 
short between the upper 
lemmas. Glumes unequal, 
1- to 3-nerved, scarious, 
lanceolate, acuminate. 
Lemmas villous, shorter 


than the glumes, oblong, 
coriaceous, faintly 7-ner- Fig, 160. Danthonia cachemyriana. 


Sr ee eee 
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ved, cleft to the middle, with tufts of hairs at the base of the lobes 
between the nerves, lateral awns as long as the lemmas, median twice as 
long, erect ; callus densely bearded. /Palea Iinear-lanceolate, 2-toothed, 
sparsely hairy ; scabrid along the keels. Anthers 2 mm. long. 

Ulter nullah, Hunza (Gilgit), R. R. Stewart. 


2. Danthonia jacquemontii Bor 


Danthonia jacquemontii Bor, Kew Bull. 1952 : 80 (1952) 
Danthonia cachemyriana Hook. f., Fl, Brit. Ind. 7: 281 (1896) non. J. & S. 
Perennial. Culms up to 80 cm. high, densely tufted, ascending from a 


stout woody rootsock. Leaf- 
blades 25 cm. long, 2 mm. broad, 
narrow, convolute, flexuous, glab- 
aous; sheaths glabrous or the lower 


rarely tomentose; ligules repre- 
sented by a ciliate rim. Panicle 
contracted, 10-12.5 cm. long, upper 
part racemose with spikelets singly 
Ppedicelled on the axis; lower 
branches in pairs and branched; 
branches and_ pedicels smooth, 
hairy or scabrid. Spikelets 1.5-1.8 
cm. long, 4- to 5-flowered, erect, 
pale rather shining ; rachilla more 
or less hairy. Glumes subequal, 
5- to 7-nerved, rarely sparsely 
hairy, keels smooth. Lemmas 
sparsely hairy, linear-lanceolate, 
cleft about one-third way down, 
9-nerved, without tufts of hairs on 
the dorsal surface or occassionally 
one tuft below the insertion of the 
awn, 3-awned; lateral awns as long 
as or longer than the lemma, ex- i 
serted, median awn strongly twist- G\.2h 
ed. Palea as long as the lemma, Fig. 161. 





Danthonia jacquemontit. 


linear-obtuse, with smooth keels. Anthers 4 mm. long. 
Swat State : Mt. Ilam, 12.8.52, R. R. Stewart. 
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9, Schismus Beauv. 

Small annual grasses with narrow leaves. Spikelets many-flowered, 
in a subspiciform panicle, with very short erect branches and pedicels 
not jointed at the base; rachilla elongate, jointed at the base and bet- 
ween the lemmas, Glumes large, subequal, acute, persistent, herbaceous, 
margins scatious ; lower broad, 5- to 7-nerved ; upper 3- to 5-nerved, 
2-fid, many-nerved, mucronate or not between the hyaline lobes ; palea 
spathulate with 2 submarginal diverging basal nerves. 


KEY TO THE SPECIES 


Glumes 5-6 mm. long ; lemmas 2.5-3 mm. long, the apex with two acute 
hyaline lobes ; palea acute, shorter than the lemma........1. S. arabicus 
Glumes 4-5 mm. long; lemmas about 2mm. long, rounded and emargi- 
nate at the apex; palea rounded, as long as the lemma......2, S. barbatus 


1. Schismus arabicus Nees. 
Schismus arabicus Nees, Fl. Afr. Aust. 422 (1841). 


Schismus marginatus Hook. f., Fl. Brit, Ind. 7 : 236 (1896) non Beauv. 
Culms tufted, geniculate-ascending, occasionally spreading, 








Annual. 
rarely erect, up to 30 cm. high, 7 
glabrous, smooth. Leaf-blades \e $ 3 
linear, very narrow, up to 8 cm. iy Aig ; 
long, 1.5 mm. broad, flat or con- 5 ie / ; if 
volute and filiform, — slightly ry 


thy 





scabrid on both surfaces, glab- 
tous or with few scattered hairs; 
sheaths rounded on the _ back, 
the lower inflated and broadly 
membranous at the margins, the 





upper herbaceous, tight, mouth Fig. 162.—Schismus arabicus. 


long hairy ; ligulea fringe of hairs. Panicle dense, ovate or oblong 
lanceolate, up to 5 cm. long, 1 cm. broad; axis smooth; branches short, 
branched at the base, erect, scabrid ; pedicels short, scabrid. Spikelets 5-6 
mm. long, 5- to 7-flowered. Glumes persistent, slightly unequal, lanceolate, 
broadly Scatious-margined, green in the lower half, 5-5 mm. long, obtuse 
or acute, 5- to 7-nerved. Lemmas broadly oval or elliptic, 2.5-3 mm. 


long, the apex with 2 acute hyaline lobes, 9-nerved, mucronate in the 


sinus, villous in the lower half. Palea acute, shorter than the lemma. 


2% KOELERIA 


‘Sangla Hill; Daud Khel; Dargai; Peshawar ; Campbellpur; Swat; 
Barikot ; Quetta ; Khyber Pass ; Gilgit. 


2 Schismus barbatus (Linn.) Thell. 


Schismus barbatus (Linn.) Thell., Bull. Herb. Boiss. II, 7: 391 (1907), 
Festuca barbata Linn., Demonstr, Pl, Hort. Upsal. 3 (1753), ; 

Schismus marginatus Beauv., Ess. Agrost. 117 (1812). 

Schismus ealycinus (Linn.) C. Koch In Linnaea 21 ; 397 (1848), 

Festuca calycina Lion., Amoen. 3: 400 (1756). 

Schismus fasciculatus Beauv. Ess. Agrost, 74 , 177 (1812). 


Very similar to S. arabicus, but the glumes are 4-5 mm. long and 
the lemmas about 2 mm. long, rounded and emarginate at the apex. 
Baluchistan, without precise locality, Lace. 


10. Koeleria Pers, 


Annual or perennial tufted grasses with flat or narrow convolute 
leaves. Panicle spiciform; branches distichous, usually branched 
again at the base. Spikelets laterally compressed, 2- to 5-flowered, 
glabrous or hairy; rachilla jointed above the glumes and between the 
lemmas, produced beyond the uppermost floret. Florets all hermaphro- 
dite or the uppermost rudimentary. Glumes unequal, persistent, keeled, 
acuminate ; lower l-nerved, upper 3-nerved. Lemmas broadly scarious, 


3- to l-nerved, mucronate or 2-fid and awned from the sinus; awn 
straight, scabrid ; palea hyaline, 2-fid. 


KEY TO THE SPECIES 


1, Lemmas entire, awnless..... .....+e0 eedrepnuauss i abeuneliee 1, K. cristata 
Lemmas 2-fid, awned........c.e008- i weleh aa ty gS. wea dex” tishlied Salve laa Qalitatoh ene 2 
2. Lower glume smooth.....cc.. co.cc cecee ce cere sees 2, K. phleoides 
Lower glume densely hairy...... -Suchah sateen ghee eevee tea ws 3, K. pumila 


1. Koeleria cristata (Linn.) Pers. 


Koeleria cristata (Linn.) Pers. Syn, Pl. 1: 97 (1805). 
Poa cristata Linn., Syst. Nat. ed, 12, 94 (1767). 
Koeleria gracilis Pers. Syn. Pl. 1: 97 (1805), 


Perennial. Culms densely tufted, up to 60 cm. high, erect of 
slightly geniculate at the base, slender, stiff, 1- to 3-noded, hairy below the 
panicle. Leaf-blades up to 20 cm. long, 1-2.5 mm. broad, flat or involute, 
finely hairy or glabrous and smooth: sheaths rounded on the back. 
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densely hairy or the upper glabrous; ligules up to 1 mm. long, mem- 
branous. Panicle erect, spiciform, dense, often lobed or interrupted in 
the lower part, narrowly oblong, 4-15 cm. long, 5-20mm_ wide, silvery 
green or purplish ; branches short, hairy. Spikelets densely clustered, 
oblong or wedge-shaped, compressed, 4-5 mm. long 2- to 3-flowered, 
glabrous or hairy; rachilla jointed below the lemmas. Glumes persistent, 


with thin membranous margins, 3-4 mm. long, scaterulous : lower the 


length of the upper, narrowly oblong, l-nerved ; upper oblong or elliptic- 
oblong, 3-nerved. Lemmas as long as the upper glume or with their 
tips exserted, pointed, keeled upwards, oblong, 3-nerved, scaberulous. 
Paleas about as long as the lemmas, 2-keeled. Anthers 2 mm. long. 
Quetta ; Gilgit ; Murree Hills ; Upper Swat ; Kagan Valley, etc. 


2, Koeleria phleoides (Vill.) Pers. 


¢ 


Koeleria phleoides (Vill.) Pers., Syn. PI. 1: 97 (1895) ; Hook. f., FI. Brit. 


Ind. 7 : 309 (1896). 
Festuca phleoides Vill., Flor. Delph. 7 (1785). 
Lophoclea phleoides (Vill.) Richenb., Fl, Germ, 42 (1830). 


Festuca cristata Linn., Sp. Pl. 76 (1753). 
Koeleria cristata (Linn), Betol,, Amoen, 67 (1819) non Pers. 
Trisetaria phleoides (Vill.) Nevski in Acta Inst. Bot. Acad. Se., URSS., Ser. I. Fasc. 47: 


339 (1937) 

Annual. Culms densely tufted, rarely solitary, erect or geniculate~ 
ascending, simple or | 
rarely branched, 5-60 
cm. high, glabrous and 
smooth, leafy up to 
the apex. Leaf-blades 
up to 18 cm. long, 8 
mm. broad, loosely 
hirsute on both the 
surfaces : sheaths 


rounded on the back, 





tight 7 ! 
ght, smooth, more Fig 163, Koeleria spp. a. K. phleoides; b, A. pumila; 


or less hirsute, with c, K.cristata. 


long hairs at the mouth; ligule less than 2 mm. long, truncate, dentate 
and lacerate, glabrous. Panicle cylindric, dense and entire or more loose, 
oblong or lanceolate, more or less lobed and interrupted at the base, 
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1-12 cm. long; axis scabrid ; branches short, scabrid, branched at the 
base ; pedicels short or very short. Spikelets 2- to 5-floweted, 3-5 mm. 
long; rachilla jointed below the lemmas. Glumes unequal, acute Or 
acuminate, glabrous or hirsute, broadly herbaceous with the margins 
scarious ; the lower ca. 4mm. long, narrowly lancec late, 1-nerved : the 
upper ca.5 mm. long, broadly lanceolate, 3-nerved. Lemma lanceolate, 
acuminate, herbaceous with hyaline margins, glabrous, smooth or tuber- 
culate-papillose, 5-nerved, usually shortly 2-dentate at the summit. 
Palea much shorter than the palea, 2-dentate or 2-fid with lobes more 
or less aristulate , keeled, with the keels scabrid. Anthers 0.5-0.6 mm. 
long. 


Very common throughout the area in moist shady places. 
3, Koeleria pumila (Desf.) Domin 


Koeleria pumila (Desf.) Domin in Fedde, Repert. 2 : 31 (1906). 
Avena pumila Desf., Fl. Atl. 1 : 103 (1798), 

Trisetum pumilum (Desf.) Kunth, Enum. 1: 102 (1729). 

Trisetaria pumila (Desf.) Maire, Fl. de l’Afrique du Nord, 261 (1953). 


Annual. Culms solitary or tufted, erect or geniculate-ascending, 
5-30 cm. high, usually branched at the base, glabrous, lower nodes villous. 
Leaf-blades up to 6 cm. long, 3 mm. broad, more or less hirsute on both 
surfaces, often more or less glabrous; sheaths rounded on the back, 
tight, retrorsely scabrid, the upper often glabrous ; /igules membranous, 
08-1 mm. long, truncate, fimbriate-ciliate. Panicle more or less long- 
peduncled, oval-oblong to lanceolate, 1.5-6 cm. long, 0.5-1 cm. wide, 
slightly dense ; axis more or less pubescent ; branches short, usually 
2-nate, erect, branched at the base, villous ; pedicels villous. Spikelets 
3- to 4-flowered ; rachilla jointed below each lemma, the internodes 
short, long-villose, with the hairs longer than the internodes, Glumes 
3 mm. long, subequal, usually much shorter than the florets oval- 
lanceolate, acute, membranous, 3-nerved ; the lower villous on the back 
and along the margins; the upper villous in the lower half or on the 
back, shortly 2-dentate at the apex, with the teeth not prolonged into 
bristles, awned 4-} below the apex; awn shorter in the lower lemma 
but longer in the upper lemma. Palea narrow, linear, 2-centate, 2- 
keeled with the keels scabrid. Anthers 0.24 mm. long. 

Baluchistan, Khyber pass ; Swat ; Barikot, etc. Common. 
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Spikelets usually alike and hermaphrodite, 1-flowered, small, mostly 
laterally compressed, pedicelled in open or contracted or spike-like 
panicles, very rarely in racemes; rachilla disarticulating above the glumes, 
very rarely below the glumes or at the bases of the branches, not pro- 
duced beyond the floret or only as a point or bristle. Glumes usually 
persistent, as long as the spikelet and enclosing the floret or sometimes 
shorter, rarely very small or suppressed. Lemmas hyaline or mem- 
branous, thinner than the glumes or similar in texture, not or slightly 
changed at maturity, rarely indurated, mostly 3- to 5-nerved, awnless 
or awned from the back or less often fron the entire or 2-lobed tip : 
awn geniculate or straight. 


KEY TO THE GENERA 


1. Spikelets disarticulating above the glumes see A. (semiverticillata 


BNC. “Ax, SHOWA haces kc Bite, ate Gen Ge, Ot eee eee 
Spikelets disarticulating below the glumes............... Ree slag faunal 

2. Inflorescence spiciform ; pedicels minute | .......-.......-1, Phleum 
Inflorescence not spiciform ; pedicels not minute...... -......+ ssseseseees 3 

3. Glumes equal or nearly so, longer than the lemma ; lemma awned 
from the back or awnless........:ccscccccececeeese eeseteeee | seueetanecetseeees 4 
Glumes equal or unequal, as long as the lemma or shorter ; lemma 
awned from the tip .... 00. ce cee ceeereceees aeereneeed, Muehlenber gia 

4, Lemma glabrous or nearly so, with a few short hairs at the base ; 
glumes not long acuminate....... ..... anteaeh, -webecliat- jamigcscale 5 
Lemma hairy or glabrous; callus long bearded; glumes long 
aCUMINate........-...ee ce ceec ee ates Pliaereekawasehas sesoeeed,  Calamagrostis 

5 Rachilla not PFOGUCE - 000. cece eeeeeesn neon en Sdaungy case ena 4. Agrostis 
~ Rachilla produced, pectinaterciliate ..----s:-seseeeree ee ee 5. | Deyeuxia 
6. Glumes awnless .. ..-.eee ee lice aetetecs te aseeeee 6 Alopecurus 


‘Glumes awned ...... ...... Cyhidaaatet eecbaceay waren nettle ..-7.. Polypogon 


1, Phleum Linn. 


Annual or perennial grasses with flat leaves. Inflorescence a dense 
cylindric or oblong spiciform panicle. Spikelets 1-flowered, laterally 
compressed: rachilla disarticulating above the glumes; pedicels very 
short Glumes equal, membranous, keeled, abruptly awned or mucro- 
Nate or gradually acute. Lemma shorter than the glumes, hyaline, 
broadly truncate, 3- to 5-nerved ; palea narrow, as long as the lemma. 
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KEY TO EHE SPECIES 


1. Perennial ; glumes truncate, as long as their awns ; keels hispid.... ..... 
Biles ; we fan Beh ee Va SRO ee” Geile ae ie nae 1. Ph. alpinum 
Annuals ; glumes not aS above 6 vein ceceeeee ceceeeee ceeea es cphiNaratseads 2 

2. Glumes lanceolate acuminate keels ciliate ..-. 2. Ph. himalaicum 


GlumeS cuneately obovate, truncate-cuspidate, keels scabrid above .. 


siials beastie ANaeee ta eae ae ph as Aatenioas meget’ veaseee 3. Ph. paniculatum 


1. Phleum alpinum Linn. 


Phleum alpinum Linn, Sp. Pl. 59 (1753); Hook. f., Flor. Brit. Ind.7: 
236 (1895). 


Perennial. Culms 15 45 cm. long, ascending fron a creeping base, 


smooth stiff. Leaf-blades short, spreading, up to 
15cm. long, 5 mm. wide: sheaths terete, smooth 
and glabrous, the upper sheaths inflated; ligule 
white, membranous, up to 1.5 mm. long. Panicle 
cylindric, 1-3.5 cm. long green or purplish. Spike- 
lets densely crowded, seated upon very short erect, 
scaberulous branches. l-flowered. 6 mm. long (incl. 
the awns). Lower glume 4 mm. long, truncate, 
keeled, hispid, central nerve produced into an awn 
like point. about 2 mm. long. Upper glume similar. 
Lemma hyaline, 25 mm. long, 3-nerved; palea 


narrow, hyaline, 2 mm. long. 





Gilgit : Jnaba, M. S. Zahur ; near Saiful Maluk, 
Kagan Valley, Shaukat: Basal, M.S. Zahur. Fig. 164. Phleum 


al pinum 


2. Phleum himalaicum Mez 


Phleum himalaicum Mez in Fedde, Repert. 17 : 293 (1921), 


Phleum arenarium Hook. f., Flor. Brit. Ind. 7 : 237 (1896) non Linn, 


A densely tufted annual. Culms 15-35 cm. high, smooth and _ glabe 
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rous spreading or geniculate-ascending, 
Leaf-blades linear, spreading, 4 cm. long, 


3mm. wide, smooth and glabrous; sheaths 
terete, smooth. glabrous close fitting, upper 
inflated: ligule elongate, oblong, up to 
2mm, long. Panicle cylindric or oblong, ¥ 


narrowed at the base, 2.5-6.5 cm. long, 
0.8-15 cm. in diameter. Spikelets 3-4 mm. 
long: rachilla produced beyond the 





lemma. Glumes similar, as long as the 
spikelet, lanceolate, finely acuminate, 
hardly awned, keels ciliate above. Lemma 1.3 mm. long, hairy, 3- 
nerved. 

Swat State: Khaza Khela, S. Ahmad; Dir, A.R. Beg; Chitral : 
Drosh, A. R. Beg : Abbottabad, R. R. Stewart ; Kohala, R. R. Stewart. 


Fig. 165, Phleum himalatcum 


3. Phleum paniculatum Huds. 


Phleum paniculatum Huds., Fl. Angl. 23 (1762). 
Phleum as perum Jacq., Collectan 1 : 110 (1786) ; Hook. f., Flor. Brit. Ind. 7 : 237 (1896). 


Annual. Culms tufted, stout, rigid, 15-45 cm. long. Leaf-blades 
linear, spreading, smooth and glabrous, up 
to 7 cm. long.6 mm. wide; sheaths terete, 
smooth and glabrous, close fitting, the upper- 
most inflated; ligule white, membranous, 
up to3 mm. long. Panicle cylindric 3-12 cm. 
long, 6-8 mm. in diameter. Spikelets green, 
2-3 mm. long. Lower glume cuneately obo- 
vate, truncate-cuspidate, glabrous or scabrid, 
keels scabrid above, 3-nerved, 2-3 mm. long ; 
upper glume similar. Lemma membranous, 2/3 


the glumes, oblong, obtuse, pubescent, 1.5 





mm. long, 3-nerved ; palea narrow, hyaline, 
as long as the lemma. Fig, 166, Phleum paniculatum 


Salt Range : Ucchali, S. Ahmad; Dir, 4. R. Beg; Thandiani, A. H. 
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Khan: Abbottabad, A. H. Khan; Kohala, R. R. Stewart; Ghora Gali, 
R.R. Stewart : Poonch, R. R. Stewart ; Kagan Valley : Kawai. 
2, Muehlenbergia Schreb. ex Gmel. 

Annual or perennial slender grasses with narrow flat leaves. Spike- 
lets small, 1-flowered ; rachilla jointed above the glumes not produced. 
Glumes shorter than or as long as the lemma, firmly membranous, 3-nerv- 
ed, short, glabrous or sparsely hairy, acute, awned from the tip or from 
between very short lobes, the awn straight or flexuous; palea as 
long as the lemma: lodicules 2; styles free; stigmas short, laterally 
exserted. Anthers short to minute. 

KEY TO THE SPECIES 
1. Lemma twice as long as the glumes, the latter 1-1.5 mm. long ..... . ... 
Seb SEs eel ae dda ake Bes. DR ss eceseeece. L. M, huegelii 

Lemma as long as or nearly about as long as the glumes ...---++--++++- 2 
2. Glumes 3-4 mm. long ; awn up to 2.5 cm. long... 2. M, himalayana 

Glumes 2-2.5 mm. long ; awn up to 1.25 cm. long.. 3, M. duthieana 

1. Muehlenbergia huegelii Trin. 
Muehlenbergia huegelii Trin. in Mem. Acad. Petersb. ser. VI, 2: 293 

(1895). 


Muehlenbergia viridissima Nees ex Steud., Syn. Pl. Glum. 178 (1854) ; Hook. f., Flor. 
Brit. Ind. 7 ; 59 1896). 


Perennial, rhizomatous. Culms rather weak, up to 1.6m. high. Leaf- 


blades flat, 8-15 cm. long, 4-8 mm. broad, 
scabrid, linear, acuminate ; sheaths loose ; ligule 


a membranous ring, lacerate. Panicle elongate, 
much fastigiately branched, up to 20 cm. long, 
flexuous, interrupted ; branches and pedicels 
slender. Spikelets up to 2 mm. long: pedicels 
scabrid. Lower glume 1 mm. long, strongly 
1-nerved, ovate-lanceolate, keel scabrid. Upper 
glume 1.5 mm. long, hairy below the middle, 


3-nerved, the central nerve produced into a 





long, slender flexuous awn 2 cm. long; palea 


Fig. 167, Muehlenbergta 
as long as the lemma, ovate-lanceolate, 2-nerved, spp. a. M duthieana ; 
. b.M. huegeli ; c. M 
2- keeled, hairy below the middle. hima layana. 


Kagan Valley : Shogran, M.S. Zahur ; Korakorum, Shaukat. 
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2. Muehblenbergia himalayana Hack. 


Muehlenbergia himalayana Hack. in erb. ; Hook. f., Fl. Brit. Ind. 7: 259 
(1896). 


Culms 30-45 cm. high, very stout, decumbent or ascending, branched. 
Leaf-blades narrow, flaccid ; ligule oblong. Panicle 7.5-15 cm. long, very 
natrow, slender, flexuous, flaccid, elongate and fastigiately branched, 
interrupted ; branches slender, distant; pedicels slender. Spikelets 3-4 
mm, long, bright green, glistening. Glumes 3-4 mm. long, lanceolate, 
acuminate, or subaristate. Lemma as long as the glumes ; awn 1.2-2.5 
mm. long. 


Murree Hills, M. S. Zahur : Hazara, R. R. Stewart. 


3. Muehlenbergia duthieana Hack. 
Muehlenber gia duthieana Hack. in Herb, 
Muehlenber gia sylvatica Hook, f., Fl. Brit. Ind, 7 : 259 (1896) non Torr. 


Culms 30-90 cm. high, very slender, branched, decumbent and creep- 
ing below. Leaf-blades 7.5-12.5 cm. long, 2.5-4 mm. broad, smooth or 
scaberulous ; ligule very short, lacerate. Panicle 10-15 cm. long, pale 
green or violet, erect, contracted, interrupted ; branches very short, 
flowering to the base, scabrid. Spikelets crowded, erect, very shortly 
pedicelled, 2-2.5 mm. long. Glumes subequal, 2-2.5 mm. long, lanceolate, 
acuminate, 1-3-nerved, keels scabrid. Lemma as long as the glumes, 
minutely notched at the tip, awn 4-12 mm. long, hairs much longer than 
the lemma. Palea about as long as the lemma. 


Kagan Valley : Shogran, M. S. Zahur ; Karakoram, Shaukat ; Murrtee, 
Mokushpuri, Poonch, Swat. 


3, Calamagrostis Adans. 


Stout or slender grasses, often tall with long flat leaves. Panicle 
effuse or contracted, often silky, shining. Spikelets crowded on the 
numerous scaberulous or smooth branchlets; rachilla jointed above the 
glumes and not produced (or very occasionally produced), Glumes un- 
equal: the lower l-nerved; the upper 3-nerved, scaberulous on the 
keels, Lemma hyaline, much shorter than the glumes, 5-nerved, often 
cleft at the apex, glabrous or hairy on the dorsal surface ; callus hairy, 
hairs longer than the lemma. 
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KEY TO THE SPECIES 


1. Lemma dorsally awned at the middle or below it.. ....................2 
Lemma awned in the upper third or near the tip ....-.. ....... eee, 3 

2. Awnsub-basal, exserted ; palea as long as the lemma ..... «-........68., 
ss acetnns Meh te staccelesaataseiGiee, SETS cape: le TG. decora 
Awn at or nearthe middle, not exserted; palea 3-2 as long as 
the lemma... ......  - ser cethies Meee eawahieaeenee deta woes Be Cy epigetos 

3. Lemma }the lower glume, cleft to about §: awn exserted... ....... 
sash did aca Me CE AL rte ies aaa stan Alea Sg Male ee Nene e et severes ase esses 3, C. emodensis 


\ 
Lemma more than 3 the lower glume, tip truncate-erose or 
toothed ; awn not exserted; palea ? lemma 


ao Bac Pn DA Rad aoaenen Cima huts tomeichice wa Ven aneuse, tunes 4. C. pseudophragmites 
1, Calamagrostis decora Hook. f. 
Calamagrostis decora Hook f., Flor. Brit. Ind. 7 : 260 (1896). 

Culms tall, tufted, very slender, up to 1.5 m. high. Leaf-blades 30-45 
cm. long, 6 mm. broad, flat, scaberulous, pale green ; sheaths smooth 
ligule large, oblong, rounded. Panicle 7.5-20 cm. long, loosely branched ; 
branches fascicled, scaberulous, naked below. Spikelets shortly pedi 
celled, suberect, 5 mm. long. Glumes subequal, lanceolate, finely acumi- 
nate, keels scakerulous, 1-3-nerved. Lemma _ glabrous, ?-$ the lower 
glume, truncate, 4-cuspidate, awn subbasal, exserted ; callus hairs rather 
longer than the lemma ; palea as long as the glume. 

Gilgit : Astor Valley, Duthie. 7 


2. Calamagrostis epigejos Roth 


Calamagrostis epigejos Roth, Tent. Fl. Germ. 1:34; Hook. f., Fl. Brit. 
Ind. 7 : 260 (1896). 


Perennial. Culms erect, stout, up to 1.3 m. high. Leaf-blades 


scaberulous, long narrow, finely acuminate, glaucous: ligule oblong, 


rather long, acute. Panicle oblong or lanceolate, up to 30 cm. long, much 
branched ; branches usually erect Spikelets shortly pedicelled, 5-6 mm. 
long, or dark purple. Glumes sub- or unequal, subulate- lanceolate, keels 
and margins scaberulous; lower 1-nerved, the upper |-to 3-nerved. Lemma 


s the upper glume, tip 2-fid ; awn dorsal, at or near the middle, as long 


as the lemma, smooth or scaberulous. 


Baltistan : Indus Valley, near Katzma, Duthie, 
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3, Calamagrostis emodensis Griseb. 


Calamagrostis emodensis Griseb., Goett. Nachr. 80 (1868) ; Hook. f., 
Fl. Brit. Ind. 7 : 261 (1896). 


Culms stout, erect from acreeping, geniculate base, up to 1.5 m. 
high, bases of the culms clothed with the remains of old sheaths, Leaf- 
blades 30 40 cm. long, up to 8 mm. broad, flat, flaccid or thinly coriaceous 
scaberulous on both sufaces, long. tapering to a fine point, many-nerved, 
glabrous; sheath scaberulous. striate, rather loose ligule, oblong membran- 
ous. Panicle effuse, soft, shining up to 20 cm. long; branches whorled, 





Fig. 168. a. Calamagrastis emodensis ; b, C. epigejos. 

naked for half their length; branches and branchlets scaberulous or smooth. 
Spikelets numercus, crowded. Lower glume 6 mm. long, lanceolate, long 
acuminate, l-nerved, scatious on the margins, scabrid on the keel. Upper 
glume 6.5-7 mm. long, lanceolate, long acuminate, scabrid on the keel, 
scarious on the margins. Lemma glabrous on the dorsal surface, 2.5 mm. 
long, overtopped by the long (4 mm.) callus hairs, awned from below 
the tip, faintly 5-nerved ; awn up to 7 mm. long; palea 2 mm. long, 
lanceolate. Grain spindle shaped, 1 mm. long. 


Chitral : Shokor Shal, Per Wendelbo. 
4, Calamagrostis pseudophragmites (Hk. f.) Koel. 


Calamagrostis pseudophragmites (Hook. f.) Koeler. Des. Gram. 196, 
Calamagrostis littorea Hook, f., Flor, Brit. Ind, 7 : 261 (1896) non DC. 
Calamagrostis lanceolata Aitchis, in Jour. Linn, Soc 18; 107 (1880) non Roth, 

Perennial. Culms stout, thick, erect or ascending from a creeping 
base, up to 1.5 m. high. Leaf-blades up to 45cm. long, 4 mm. wide, 
firm, smooth or scaberulous, flat or conVolute ; sheaths smooth, tight ; 
ligule linear-oblong. Panicle dense or effuse, n ore or less erect, green 
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or purple ; branches and pedicels scaberulous. Spikelets 3-5 (-6) mm. 
long. Glumes un-or subequal subulate lanceolate, keels scaberulous ; lower 
longer than upper, 1-nerved, upper 3-nerved at the base, but sometimes 
both 3-nerved. Lemma 34-2 as long as the spikelet, smooth or faintly 
scaberulous, faintly 5-nerved, truncate, erose or toothed, awn terminal 
in a notch or dorsal below the tip, not exserted. 


Quetta Valley, Lace; Kagan Valley: Batakundi, Burwai, M.S. Zahur; 
Upper Swat, Aslam Khan; Karakorum, Shaukat; Quetta, M. Nawaz, 
Asghar ; Gilgit : Pishwari, J.J. Chaudhri. 


Agrostis Linn. 


Annual or perennial grasses with usually flat leaves. Inflorescence 
an effuse or contracted panicle, usually much divided, rarely spikelike. 
Spikelets small, 1-flowered; rachilla glabrous or finely hairy, not pro- 
duced beyond the floret or produced into a fine point, usualy disarti- 
culating above the glumes, (in A, semiverticillata the spikelets fall 
entire; in A, stewartii the spikelets also fall entire but the disarticulation 
is carried further to the bases of the branches so that the whole panicle 
breaks up leaving the peduncle behind). Glumes equal or subequal, 
longer than the lemma, usually 1l-nerved, keeled Lemma much shorter 
than the glumes, membranous, glabrous or hairy, usually truncate, 5 
(rarely 3-) nerved, awned from the back or awnless, side nerves evanes- 
cent below often excurrent into fine mucros or bristles ; callus very 
short, glabrous or minutely hairy ; palea variable in size, hyaline. 


KEY TO THE SPECIES 


1. Glumes awned.....ccceccecccee ccececseseecetasereteeaueces 1. A. subaristata 
Glumes ‘awnless)..cenisecedsecestieeddiwew ss oatnacaatuedssseecade: Gestedeaeens 2 
Oo  RRBOMatOUS iiicieccis ar iheweccuee ew oe ence weet teres eae ndegane 
INO) PHIZOMAtCOUS. 26 ckice ho isiedes Gh odice cadensnaced ease eiw eseeoiesidedaseass wiyaeh 


3. Ligules of the vegetative shoots 1.5-: mm. long .......2. A. gigantea 


Ligules of the vegetatvie shoots 0.5-2 mm. long..-..+..++ 3. A. tenuis 
4. Palea short or 0, always less than 3 the lemma... see eee reer ee ee ec een enees 5 
Palea more than } the length of the lemma -. ....06 seeeree seven reerters’ 7 
5. Lemma hairy ; anthers 0.8-1.25 mm. long .......-- 4. A. pilosula 


Lemma glabrous-+- vereee on, lM e rete eeretesnes ereeee qeecceccvee grees 1 ods ucaueaeen seen 
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6. Lemma awned ; anthers 1-).25 mm. long... ................4. A. caning 
Lemma awnless; anthers 0.5 mm. long... ... ........6. A. nervosa 
7 Lemma hairy ; anthers less than 1 mm. long... . ...... 7. A. munroana 
bem ia. Cla brous. ives a4:c os xeneds hese iain halo tier banda aes een 8 


8. Rachilla disarticulating above the glumes; plants with leafy stolons 
bares nore wishes eee ot dsleece. oaebwash, BAdaoe tet tee eeeee seers 8 A stolonifera 


Rachilla disarticulating below the glumes... ... ws we 


9, Spikelets falling entire, leaving the pedicels behind 
sestetccetee cesserseees YO, AL semiverticillata 


eee er ee ee ee 


Spikelets talling with the pedicels: branches and branchlets also 


deciduous 10. A. stewartii 


}. Agrostis subaristata Aitchis. & Hemsl. 
Agrostis subaristata Aitchis. & Hemsl. in Jour. Linn. Soc. Bot. 19: 192 
(1882) ; Hook. f., FI. Brit. Ind. 7 : 255 (1896). 


Perennial. Culms up to 60 cm. high, geniculate-ascending, glabrous 
and smooth. Leaf-blades linear-acute, up to 12.5 cm. long, 6 mm. 
wide, flat, glabrous, scabrid on the nerves above and along the margins ; 
sheaths smooth; ligule oblong, lacerate, 57mm.long. Panicle linear- 
oblong, contracted, erect, up to 15 cm, long; axis stiff, smooth ; branches 
semiverticillate, dense, unequal, up to 5cm. long, hispidulous. Spikelets 
oblong, at length gaping, up to 2.5 mm. long. Glumes subequal, aristate. 
membranous, l-nerved, scabrid. Lemma broadly elliptic-oblong, about 
1.45 mm. long, 5-nerved, glabrous, shortly awned from the apex; callus 
glabrous. Palea ovate-oblong, 1 mm. long. 

Quetta ; Dir ; Swat ; Murree. 

2. Agrostis gigantea Roth. 


Agrostis gigantea Roth, Fl. Germ. 1: 31 (1788). 
Agrostis alba Linn,, Sp. Pl. 93 (1753) ; Hook. f., Fl. Brit. Ind, 7 : 254 (1896), 


Perennial with creeping rhizomes Culms tufted, 40-120 cm. high, 
erect or ascending from a decumbent base, rooting and branching from 
the lower nodes, slender to stout, 3-6-noded, smooth. Leaf-blades dull 
green, glabrous, rolled when young, upwards flat. firm, scabrid, finely 
Pointed. 5-20 cm, long, 2,8 mm, wide; sheaths rounded on the back, 
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smooth or scabrid ; ligules 1.5 6 mm. long, membranous,t oothed. Panicle 
erect, oblong to ovate , usually open and very loose, 8-25 cm. long, 3-15 
cm. wide, much branched, green or purplish; branches whorled, spreading, 
divided above the naked base, scabrid ; pedicels 0.5-3 mm. long : rachilla 
disarticulating above the glumes at maturity. G/umes persistent, lanceo- 
late in side view. finely pointed, as long as the spikelet, equal or slightly 
unequal; with upper shorter membranous, 1-nerved, scabrid on the keels, 
Lemma 2-2 the length of the glumes, ovate-oblong or oblong, very blunt, 
3-5-nerved, minutely hairy at the base, thin, awnless, rarely with a short 
awn from near the tip. Palea 3-3 the length of the lemma. Anthers 
1-1.5 mm. long. 


Kagan Valley: Kagan; Sharhan M. S. Zahur ; Baluchistan, without 
locality, Lace. Thandiani, A. R. Beg; Chitral: Bumbrait, A. R. Beg. 
Gujar, Dir, A. H. Khan; Murree. Asghar Ali. 


2. Agrostis tenuis Sibth. 


Agrostis tenuis Sibth. Fl. Oxor. p. 36. 

A perennial, with short rhizomes or stolons. Culms up to 60cm. 
high, erect, smooth. Leaf-blades up to 12cm. long, 4 mm. wide, flat, 
smooth ; sheaths terete, smooth ; ligules 0.5-2 mm. long, mostly shorter 
than broad. Panicle pyramidal, usually lax, rarely somewhat dense, 
erect, up to 15cm. long; branches clustered, spreading, naked in the 
lower part, branched above. Spikelets lanceolate to narrowly oblong, 
2-3.5 mm. long. Glumes equal or subequal, lanceolate, l-nerved. Lemma 
1,4-2.3 mm. long, ovate or elliptic, 5-nerved, awnless or shortly awned on 
the back. Palea more than 3 the length of the lemma. Anthers 1.5 mm. 
long. 

Chitral, Bumbrait, A. R. Beg. 

4, Agrostls pilosula Trin. 
Agrostis pilosula Trin. in Mem. Acad. Petersb. ser. vi, 2 : 372 (1845). 
Calamagrostis pilosula (Trin.) Hook. f., Fl. Brit. Ind. 7: 263 (1896). 

Annual. Culms 30-90 cm. high, tufted, erect froma short, inclined 
base Leaf-blades narrow, flat, up to 6 mm. broad, flaccid, smooth or sub- 
scaberulous ; sheaths shorter than the internodes, smooth; ligules 1-2 
mm. long, membranous. Panicle effuse or contracted; branches long or 
short, suberect or spreading, 2.5-10 cm. long, naked below and with 
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loosely crowded spikelets at the extremities, or contracted with sub- 
erect shorter branches; branches, branchlets and pedicels minutely 
scabrid. Spikelets green or purple, 2.5-5.5 mm. long. Glumes subequal, 
oblong-lanceolate, acute or acuminate, l-nerved, smooth, keels 





Fig. 169. Agrostis spp. a. A. gigantea; b. A. pilosula; c, A. canina ; d, A. munroana ; 
€. A, subaristata ; f. A, stolonifera + g, A, stewartiana ; bh. A, semiverticillata. 
smooth, rarely scaberulous;: lower as long as the spikelet; upper 
slightly shorter. Lemma 3.1 shorter than the lower glume, hyaline, 
hairy all over, lateral nerves often produced as short points at the top. 
Palea usually very minute, but never exceeding 4 the lemma; awn 


more or less exserted, arising from the lower }-}. Anthers 0.75-1 mm, 
long. 
KEY TO THE VARIETIES 


1. Glumes 4.5-5.5 mm. long, twice or more than twice as long as the 
Ne mina ree iaceers hice seer washes easel aaa! PAR: etal 


Glumes at the most 4 mm. long, not twice as long as the lemma -... 2 
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2. Panicle effuse, branches 6-10 cm. long, bare in the lower half 
var. pilosula 


Panicle contracted or moderately spreading ; branches short or 


very short . schgimenavaciletewdseced ss saheiseerteuees ee Guin. o Geeelsar eee Gane 
3. Panicle more or ieee dense, interrupted, with cise branches 1-2 cm. 
TOR Dy cenedtvadshoxcdhwinsas¥ecetuuanerst coeness ieee a. bag aelere panes var. royleana 


Panicle more open, branches less than 6 cm. long; leaves at the base 


filiform....ce.cesee sav . var. flifolia 
———Var. ciliates (Nees) Boel in 1 Kew Bull. 1954 : 459 (1954). 


Dir-Gujar, A. R. Beg ; Thandiani, A. H. Khan. 


———var pilosula Bor, l.c. 458-—Calamagrostis pilosula var. scabra Hook. 
f., Brit. Ind. 7 : 264 (1896). 


Hazara : Siran Valley ; Duthie, R. N. Parker ; Kagan Valley : Kagan, 


M. S. Zahur ; Murree, Asghar ; Swat : Madian, Shaukat. 
———var. roylena (Trin ) Bor. lic 459, 


Hazara : Shadal, Inayat. 
——— var. filifolia Bor, lc. 459. 


Nathiagali, Murree Hills, A. R. Beg. 
5. Agrostis canina Linn. 


Agrostis canina Linn., Sp. Pl. 92 (1753); Hook. f., Brit. Ind. 7 : 255 
(1896). 


Perennial, with slender creeping stolons, rooting at the nodes and 
producing tufts of fine leaf-shoots. Culms erect or ascending from a pro- 
strate base, sometimes branching and rooting at the lower nodes, slender, 
2-4 noded, smooth. Leaf-blades glabrous, finely pointed, 2-15 cm. long, 
flat or rolled, 1-3 mm. wide, soft, finely ribbed above, scabrid ; sheaths 
rounded on the back, scabrid upwards or usually smooth ; ligules mem- 


branous, often pointed, 2-4 mm. long. Panicle lanceolate to broadly 


ovate, usually rather loose and open. or becoming somewhat dense, 
erect or nodding 3-16 cm. long. up to7cm. wide, purplish, reddish or 
green ; branches whorled, naked in the lower part, branched upwards, 
minutely scabrid, spreading in anthesis ; pedicels 1-3 mm long. Spikelets 
lanceolate or narrowly oblong. 1.7-3 mm. long: rachilla disarticulating 
above the the glumes at maturity. Glumes persistent, lanceolate, pointed, 
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l-nerved, membranous, the lower as long as the sprikelet. minutely 
scabrid on the keel; the upper slightly shorter, scabrid only near the 
tip. Lemma % the length of the glumes, ovate-oblong, blunt, 4-5-nerved. 
minutely hairy at the base, awned from near the base, the awn exserted 
from the glumes, or often awnless. Palea minute. Anthers 1-1.5 mm. long. 

Kagan Valley: Sharhan, Babusar Pass; Gilgit, J. J. Cahudhri! 
Chitral : Shokor Shal, P. Wendelbo ; Chitral, A.R. Beg. 


6. Agrostis nervosa Nees 


Agrostis nervosa Nees ex Trin. in Mem. Acad. Sci. Petersb. ser. VI, 6, 2 
328 (1841). 
Agrostis clarket Hook. f., Fl. Brit. Ind. 7 : 257 (1896), 


Culms very slender, 15-35 cm. high, erect or geniculate-ascending. 
Lowest leaves filiform, upper flat, all very narrow. scaberulous ; ligules 
2.4 mm. long. Panicle broadly pyramidal, 3.7-10 cm. long; branches 
spreading in anthesis and fruiting, sparingly branched, smooth or nearly 
so, naked below, lower geminate or in whorls of 3-5. Spikelets 2-2.5 
mm. long, green, purplish or very dark purple. Glumes subequal ; 
lower 2.75-3 mm. long, acuminate; upper 2.5-2.75 mm. long, narrowly 
lanceolate, acuminate. Lemma 1.8-2 mm., long, glabrous, truncate ; 


awnless, 5-nerved, nerves slender, Palea very minute or 0. Anthers 


0.6 mm. long, ; 
Hazara; Thandiani ; Mokhshpuri, R. R. Stewart. Usually above 
8,000 ft. 
7. Agrostis munroana Aitchis. & Hemsl. 


Agrostis munroana Aitchis. & Hemsley in Jour. Linn. Soc. Bot. 19: 


192 (1882). 
Calamagrostis munroana (Aitchis, & Hemsl.) Boiss., Fl. Orient. 5 : 523 (1884) ; Hook. f., Fl. 


Brit. Ind. 7 : 263 (1896.) 


Culms 15-45 cm. high, tufted, very slender. Leaf-blades 5-20 
cm. long, narrow, scaberulous or nearly smooth, flaccid ; sheaths nearly 
smooth ; ligule variable. Panicle oblong or pyramidal, 5-12.5 cm. long; 
branches erect or spreading, lower fascicled or 2-3-nate, smooth or 
minutely scaberulous, lower often long spreading and naked below. 
Spikelets 1.6-2.5 mm. long, pedicelled, green or purplish. Glumes sub- 
equal, oblong-lanceolate, acute, 1-nerved, keels nearly smooth. Lemma 
i the glumes, broadly truncate, hairy all over; awn infra-median, 
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included or 0; callus shortly hairy. Palea as long as the lemma or } 
shorter. Anithers less than 1 mm. long. 

Kagan Valley: Sharhan, M. S. Zahur; Murree Hills. A fairly 
common grass usually above 5,000 ft. 


8. Agrostis stolonifera Linn. 


Agrostis stolonifera Linn., Sp, Pl. 62 (1753). 
Agrostis verticillata Hook, f., Fl. Brit, Ind. 7 : 254 (1896) non Vill. 


A perennial, non rhizomatous grass with numerous creeping surface 
stolons, the latter rooting at the nodes. Culms slender, ascending from 
a prostrate base, up to 50 cm. high. Leaf-blades linear, flat, 1- 0 cm. long, 
usually 1-3 mm. wide, minutely scabrid on the lower surface: sheaths 
smooth or glabrous, without auricles ; ligule membranous, 1-6 mm. long. 
Panicle oblong, up to 15 cm. long, somewhat loose but afterwards 
contracted ; branches whorled, closely divided, all or some of them spicu- 
late from the base. Spikelets 2-2.5 mm. long. Glumes persistent, as long as 
the spikelet, equal or slightly unequal, narrowly lanceolate to oblong- 
lanceolate in side view, pointed, l-nerved, scabrid upwards on the keel. 
Lemma up to ? the length of the glumes, ovate or oblong, very blunt, 
finely 5-nerved, usually awnless, rarely with a short awn from near the 
tip ; palea up to ? the length of the lemma Anthers 1-1.5 mm. long. 

Baluchistan, Stocks ; Swat, Kalam ; Kagan Valley : Kagan, Batakundi, 
M.S. Zahur; Thandiani, A: R. Beg; Murree, R. R. Stewart ; Poonch. 


9, Agrostis semiverticillata (Forsk.) Christ. 


Agrostis semiverticillata (Forsk.) Christensen in Dansk Bot. Archiv, 
4:12 (1922). 
Phalaris semiverticillata Forsk., Fl. Aege-Arab, 17 (1775). 


Polypogon semiverticillata Forsk. Hulten in Uppsala Univ. Arsskr. no, 7: 74 1945). 
Agrostis verticillata Vill., Pl. Dauph, 2 : 74. 


Perennial. Culms 15-46 cm. high, loosely tufted or more or less 
creeping at the base then geniculate and ascending, often rooting and 
branching at the lower nodes, glabrous, more or less striate, smooth. 
Leaf-blades up to 15 cm. long and 2-8 mm. wide, flat, pointed, 
scaberulous on both surfaces and along the margins: sheaths terete, 
rather loose, striate, smooth or upwards scaberulous; ligule 2.5-5 mm. 
long, truncate or obtuse, more or less dentate, as perulous on the back. 
Panicle ovate or oblong, up to 7.5 cm. long, erect, dense, contracted or 
spreading; axis rigid, glabrous, smooth to slightly scabrid ; branches 


AGROSTIS 307 


semiverticillate, more or less scabrid ; primary branches long naked at 
the base ; pedicels shorter than the spikelets, scabrid ; secondary bran- 
ches with numerous crowded spikelets. Spikelets 1.8-2.5 mm. long, 
Glumes 1.8-2.5 mm. long, equal or subequal, membranous, lanceolate, 
subacute, 1-nerved, scaberulous, keel strongly scabrid. minutely 
ciliolate on the margins Lemma 3 the length of the glumes, 
oval, truncate, membranous, smooth, faintly 5-nerved, awnless. Palea 
equalling the lemma. Anthers 0.5-0.7 mm. long. 


Kagan Valley ; M.S. Zahur ; Swat : Mingora ; Shaukat Ali: Quetta, 
Hanna Valley, Asghar ; Dir, A. R. Beg ; Potha; Kuldana, R. R. Stewart. 


10. Agrostis stewartii Bor 
Agrostis stewartii Bor in Kew Bull. 1956 : 255 (1956). 


Perennial. Culms erect or decumbent, rooting from the lower 
nodes, up to 65 cm. high, smooth and glabrous. Leaf-blades linear- 
acuminate, flaccid, rounded at the base, scabrid on the surfaces and 
along the margins ; sheaths longer than the internodes, loose, glabrous, 
the basal separating from the internodes, the lower smooth, the upper 
scabrid; ligule membranous, 4-6 mm. long, scabrid on the back. Panicle 
up to 18 cm. long, 5 cm. wide; axis smooth and glabrous below but 
scabrid towards the top ; branches densely whorled at the nodes ; branch- 
lets also in whorls on the nodes of the branches ; the branches branchlets 
and pedicels all deciduous. Glumes similar, lower 3.5 mm. long, upper 
slightly shorter, elliptic-acute when expanded, navicular, scabrid or muri- 
culate on the dorsal surface. Lemma oblong-elliptic, hyaline, 3 mm. 
long, 5-nerved, glabrous, smooth, nerves attenuated into 5 short teeth. 
Palea hyaline, 1-1.25 mm. long, oblong, lacerate at the tip. Anthers 
1-1.5 mm. long. 

Swat State: Kalam, R. R. Stewart ; Kagan: Nuri, Inayat. 

5, Deyenxia Clar. 


Perennial grasses, often stout but sometimes slender. Inflorescence a 
Panicle often large and effuse. occasionally small and contracted. Spike- 
lets disarticulating above the glumes, 1-flowered, subterete. Glumes 
unequal, scaberulous, lower, l-nerved, upper 3-nerved. Lemma shorter 
than the glumes, hyaline, truncate, crenate or cleft, paleate, 5-nerved. 
awned from the base or above the middle, never from the tip, nerves 
Parallel, the middle produced into an awn ; Palea hyaline, oblong, narrow; 
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rachilla produced beyond the lemma, penicillate with long white hairs 
often as long as the lemma. Stamens 3: lodicules 2; styles 2; stigmas 
plumose. 

KEY TO THE SPECIES 
Awn of lemma inserted above the middle... ............6 1. D. scabrescens 
Awn of lemma basal or sub-basal...............0000 2. D. arundinacea 


1. Deyeuxia scabrescens (Griseb,) Munro 


Deyeuxia scabrescens (Griseb) Munro ex Duthie in Atkins, Gaz. North- 
West Prov. Ind 628 1882) ; Hook. f., Flor. Brit. Ind. 7 : 267 (1996), 


Calamagrostis scabrescens Griseb in Goett Nackr. (1868) 79. 


A stout grass up to 1.5m. high. Leaf-blades flat or convolute, 15-45 
cm. long, up to 8 mm. broad ; sheaths rather loose, minutely scraberulous; 
ligule very long, membranous, lacerate. Panicle contracted, up to 20 cm. 
long ; branches and branchlets scraberulous. Spikelets 6-6.5 mm. long. 
Lower glume 5.5-6 mm. long, l-nerved, keeled, lanceolate, scabrid on the 





Fig. 170. Deyeuxia spp. a. D. scabrescens ; b. D. arundinacea. 

keel and on the dorsal surface. Upper glume 6-6.5 mm. long, lanceolate, 
acute, 3-nerved, scabrid on the keel and on the dorsal surface and minute- 
ly toothed on the margins near the apex. Lemma 5 mm. long, ovate- 
lanceolate, 5-nerved, very minutely scabrid, awned from the back about 
4 the way down from the tip: awn scabrid, 6 mm. long; palea 3 mm. 
long. Anthers 2 mm. long. Ovary smooth and glabrous, 1.5 mm. long. 

Beyond Bishigram, Swat, R. R. Stewart @ A. R. Beg; Baltistan, 
Ghondoko ro Glacier, E. Nasir and G. L. Webster, 
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2. Deyeuxia arundinacea (Linn.) Bor 


Deveuxia arundinacea (Linn.) Bor 
Agrostis arundinacea Linn., Sp. Pi. 61 (1753). 


Deyeuxia sylvatica Kunth, Rev. Gram. 1: 77 (1829) Hook. f., Flor, Brit, Ind. 7 + 266 
(1896), 


Culms 90-150 cm. high, arising from a creeping base. Leaf-blades 
linear, finely acuminate, 30-60 cm. long, 6-12 mm. broad, scabrid beneath ; 
ligule short. Panicle erect or drooping, contracted, at length open, 40 cm. 
long. Spikelets 4mm. long, green or purplish. Glumes subequal, ovate- 
lanceolate ; lower l-nerved; upper 3-nerved. Lemma rather shorter 
than the lower glume, tip shortly lacerate ; callus loosely bearded : awn 
basal or sub-basal, shortly exserted, about twice as long as the lemma: 
palea rather shorter than its lemma ; rachilla shortly bearded. 


Kishenganga Valley, Deosai Pass, R. R. & I. D. Stewart. 


6. Alopecurus Linn. 


Annual or perennial usually densely tufted grasses. Inflorescence 
a dense, cylindric to oblong, solitary, spiciform panicle or raceme. Spike- 
lets strongly laterally compressed, usually awned, falling entire; rachilla 
jointed below the glumes and between the floret, not produced beyond 
the floret. Glumes equal or subequal, awnless, cuspidate and shortly 
awned, keeled, usually connate by their margins in the lower part or up 
to the middle, 3-nerved, membranous to herbaceous, scabrid or ciliate on 
the keels, with keels narrowly winged or wingless. Lemma apiculate to 
truncate, 3- to 5-nerved, with the nerves more prominent upwards, 
usually connate along its margins towards the base, awned from the 
back below the middle, 3-nerved, membranous to herbaceous, scabrid 
or ciliate on the keels, with keels narrowly wingless, rarely from 
above the middle; awn exserted or enclosed ; palea rarely present. 
Ovary glabrous, styles usually more or less connate; stigmas shortly 
plumose, terminally exserted. Grain free between the lemma and 


Palea, 
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KEY TO THE SPECIES 


1. Awn enclosed by the glumes | .......6.0. ccccee ciceeeeeuee ceeeveveeusen to seeues 9 
Awn conspicuous, projecting from the glumes.............. jess cerns oe 3 


2, Margins of glumes united only near the base, keels of glumes long- 


CILIA LO sic teivne du Clase ae oe ea eeiars lene I Ales, Bees neds 1. A. aequalis 
Margins of glumes united to the middle, keels of glumes scabrid...... 

uae aehuseus Coie eres Siieieanisangoahiseisentisyiincmcs Cyr Ave inepalenss 

3. Spikelets 2.5-3.5 mm. long..........-- w+ ar caaatanets 3. A. geniculatus 
Spikelets 4.5-7 mm, long © ...... . seesecesesccgeeeseneeeerngeee ss peice Sete en atieade 4 

4, Margins of glumes united up to 4 their length; keels of glumes 
minutely hairy.-.... -- Eee aa a te 4, A. myosuroides 
Margins of glumes united only near the base, keels of glumes 
fringed with: long fine: hairs. se iiciceies senea Seretceduennvaccesns’ Ssde vous: 5 

5. Glumes aristately acuminate, densely woolly ..... 5. A. himalaicus 
Glumes acute, conspicuously ciliate only along the keels........... ....+ 

aca alu Ts oi cia cia um Sak eae road eee human oaG Panera 6. A. arundinaceus 


1. Alopecurus aequalis Sobol. 


Alopecurus aequalis Sobol., Fl. Petropol. 16 (1799). 
Alo pecurus aristulatus Michx., Fl. Bor. Amer, 1: 43 (1803) ; Hook. f., Flor, Brit, Ind. 
7 : 238 (1896). 


Alopecurus geniculatus L. ssp, fulvus (Sm.) Trabut in B, & T., Fl. Alg. Mon, 146; Maire, 
Fl. de Afrique du Nord, 2: 100 (1953). 


Annual, biennial ora short-lived perennial. Culms 10-35 cm. high, 
usually ascending from a geniculate or creeping base, slender, smooth. 
Leaf-blades glabrous, pointed. 2-10 cm. long, 2-5 mm. wide, flat, nerves 
scabrid ; sheaths smooth, upper sometimes inflated ; ligules membranous, 
blunt, up to5 mm. long. Spikelets elliptic or oblong, very blunt, 2-2.5 
mm. long, flattened, 1-flowered, falling entire at maturity. Glumes 
similar, keeled, with the margins free nearly, to the base, narrowly 
oblong, blunt, thinly membranous, 3-nerved with a fringe of silky hairs 
on the keels and shorter ones on the sides. Lemma as long as or very 
slightly longer than the glumes, keeled, broadly elliptic, very blunt, 
thinly membranous, 4-nerved. smooth with the margins united for up to 
half their length, awned on the back just below the middle, with the awn 
included in the glumes or very slightly protruding from them. Palea 
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absent. Anthers 1-1.3 mm. long, bright orange or golden yellow at 
maturity, 
Kagan valley: Lulusar, M. S. Zahur ; Basal, 1. J. Chaudhri. 


2 Alopecurus nepalensis Trin 
Alopecurus nepalensis Trin. ex Steud-, Syn. P!. Gram. 148 (1854); Hook. 
f., Fl. Brit. Ind. 7 : 239 (1896). 


Annual. Culms slender, simple, erect or geniculately ascending, up 
to 30 cm. high. Leaf-blades linear, acute, 5-10 cm. long, 4-6 mm. broad, 








Fig. 171. Alopecurus spp. a. A, nepalensis ; b. A, myosuroides ; c. A. aequalis ; d. A. 


geniculatus, : lindric, 5-7.5 
glabrous ; sheaths glabrous ; ligule membranous. Panicle cylin ' : 


cm. long, 3-4 mm. wide, compact. Spikelets obovate, subacute, 2.5°3 mm. 
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long, much compressed. Glumes connate to the middle, keeled, keels 
narrowly winged, not ciliate, scabrid. Lemma narrowly oblong, tip 
truncate, exserted ; awn subbasal, very short or 0. 
Common throughout the plains. 
3. Alopecurus geniculatus Linn. 
Alopecurus geniculatus Linn., Sp. Pl. 60 (1753); Hook. f., Fl. Brit. 

Ind. 7 : 239 (1896). 

Perennial. Culms 15-45 cm. high, ascending from a geniculate or 
prostrate base and rooting at the nodes, slender, smooth. Leaf-blades 
glabrous, pointed, 2-12 cm. long, 2-7 mm. wide, scabrid on the nerves 
or smooth below ; sheaths smooth, the upper somewhat inflated ; ligules 
blunt, 2-5 mm long, membranous. Spikelets oblong, 2.5-3.3 mm. long, 
flattened. Glumes narrowly oblong, blunt, keeled, with the margins free 
nearly to the base, thinly membranous, 3-nerved, fringed with silky 
hairs on the keel and with appressed hairs on the sides, Lemma 
slightly shorter than or as long as glumes, broadly oblong or ovate, very 
blunt, keeled, with the margins united near the base, smooth, 4-nerved, 
awned just above the base, with the awn exceeding the glumes by 2-3 
mm. Palea absent. Anthers 1.5-2 mm. long, yellow or purple. 

Kagan Valley ; Swat, . 

4, Alopecurus myosuroides Huds, 
Alopecurus myosuroides Huds., Fl. Angl. 23 (1762). 
Alo pecurus agrestis Linn., Sp. Pl. ed. 2, 89 (1762); Hook. f., Fl. Brit. Ind. 7 : 239 (1896). 

Annual. Culms 20-80 cm. high, tufted, or sometimes solitary, erect 
or geniculate at the base, slender, few-noded, smooth. Leaf-blades 3-16 
cm. long, 3-6 mm. wide, narrowly cylindrical, tapering upwards, glab- 
rous ; sheaths smooth, the uppermost somewhat inflated; Jligules 
blunt, membranous. 2-5 mm. long. Spikelets narrowly oblong or 
lanceolate- oblong, 4.5-7 mm. long, flattened, 1-flowered, falling entire at 
maturity. Glumes united by their margins for one-third to half their 
length, narrowly oblong to lanceolate, pointed, 3-nerved, firm, narrowly 
winged on the keels, minutely hairy there and on the nerves near the 
base. Lemma as long asor slightly longer than the glumes, ovate, blunt, 
keeled, with the margins united for one-third above the base, membran- 
ous, 4-nerved, smooth, awned on the back from near the base. 
with the awn exceeding the tip of the lemma by 4-8 mm. Palea absent 
Anthers 3-4 mm. long. 

Sangla Hill; Lahore ; Swat State: Khaza Khela; Kagan Valley ; 
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Parachinar ; Peshawar ; Fort Sandeman ; Abbottabad. 
5. Alopecurus himalaicus Hook. f. 


Alopecurus himalaicus Hook. f., Fl. Brit Ind. 7 : 238 (1896). 


Perennial, Culms 15-45 cm. high, subsolitary, erect from a creeping 
base, rather stout. Leaf-blades 7.5-12.5 cm. long, erect or spreading, 
upper shorter, lanceolate-acuminate ; upper sheaths inflated, 7.5-12.5 cm. 





Fig. 172. a, Alop curus arundinaceus 
b. A. himalaicus 





long, lower appressed ; ligule large, scarious, toothed. Panicle oblong 
or subcapitate, 2.5-3.7 cm long, grey-green or purplish. Spikelets 5-6 
mm. long. Glumes lanceolate. subaristately acuminate, hirsute with 
spreading hairs longer than the spikelet is broad, connate below, tips 
dark, Lemma 1/4 shorter than the glumes, obtuse, apiculate ; awn 


twice as long as the spikelet or more. 


Chitral: Och Anzog, Arne Randers-Heen; south Barum Glacier, 
I. I, Chaudhri. 
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6. Alopecurus arundinaceus Poir. 


Alopecurus arundinaceus Poir., Encycl. 8 : 776 (1808) ; Hook. f., Fl. Brit. 
Ind. 7 : 238 (1896). 
Alopecurus pratensis Aitchis Cat. Panjab Pl. 188 (1869) non Linn, 


Alopecurus pratensis Linn, ssp. arundinaceus (Poiret) Husnot, Gram, 5 (1896), 


A perennial with a creeping rootstock. Culms 60-120 cm. high, 
erect, slender. Leaf-blades 15-25 cm. long, acuminate ; upper sheaths 
slightly inflated, 10-15 cm. long; ligule rounded. Pancle cylindric, 
2.5-7.5 cm. long, 6-8 mm. wide, green, soft. Spikelets 5-7 mm. long, 
subsilky. Glumes lanceolate, connate at the base or up to 1/3 keel 
ciliate with long hairs. Lemma 6mm. long, acute, margins united for 
3/4 above the base; awn sub-basal, scabrid, up to 8 mm. long, inserted 
1.5 mm. above the base. Anthers 3.5 mm. long, yellow. 


Peshawar; Quetta; Gilgit, Sunji Valley: Kagan Valley, Naran; 
Saiful Maluk ; Kamri Pass, Deosai Plain. 


7. Polypogon Desf. 


Annual tufted grasses with flat leaves. Inflorescence a dense 
spikelike, often lobed panicle. Spikelets disarticulating from the 
pedicels; rachilla not produced beyond the floret. Glumes 
subequal, awned from the entire or 2-lobed tips. Lemma _ shorter 
than the glumes, very thin to hyaline, glabrous, truncate, faintly 
5-nerved, awn very fine usually deciduous, sometimes reduced to 
amucro or absent. Palea 2-keeled, slightly shorter than the lemma. 
Ovary glabrous; styles distinct, stigmas laterally exserted, loosely 
plumose. 


KEY TO THE SPECIES 


1. Glumes hardly emarginate, shortly ciliate along the margin with 


hairs at the base not squamigerous ; lemma aristate... --..+..e--+e0 2 
Glumes deeply 2-fid, long-ciliate along the margin with hairs at the 
base squamigerous ; lemma muticous ............-. 1. P. maritimus 
2. Awns 3-9 mm, lonG.........cccccecccceeeetareteeeceeeecees 2. P. monspeli.nsis 
Awns 1.5-3.5 mm. long «....-....+- + - sre inal mswansaneceiens 3. P. fugax 


1. Polypogon maritimus Willd. 


Polypogon maritimus Willd., N. Schr. Ges. Naturf. Fr, Berlin, 3: 422 
(1801) ; Boiss., Fl. Orient. 5 : 521 (1884). 
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Annual. Culms slender, 10-30 cm. high, solitary or fascicled, erect or 
geniculate-ascending, glabrous, smooth. Leaf-blades 5 cm. long. 4 mm. 
broad, slightly scabrid ; sheaths rounded on the back, tight or slightly 
inflated ; ligules up to 6 mm. long, obtuse, more or less lacerate, slightly 
scabrid. Panicle more or less long-peduncled, cylindrical or oblong, up 
to 5 cm. long, 1 cm. broad, not or slightly lobed ; axis smooth ; branches 
fascicled, erect, much branched, slightly scabrid; pedicels shorter than 
the spikelets, pubescent-scabrid. Glumes subequal, lanceolate, ca, 2-25 
mm. long, 1-nerved, hyaline, long-ciliate along the margins, with hairs 
on the base squamigerous, deeply 2-fid with acute lobes, bearing in the 
sinus an awn about 7 mm. long. Lemma ca. 0.7 mm. long, oval, hyaline, 
glabrous, truncate and denticulate at the apex, obscurely 5-nerved, 
muticous. Palea subequal, 2 nerved, more or less 2-dentate. Anthers 
0 45-mm. long. 

Baluchistan, Stocks. 


2. Polypogon monspeliensis (L.) Desf. 


Polypogon monspeliensis (Linn.) Desf., Fl. Atlant. 1 : 67 (1738); Hook, 
f., Fl. Brit. Ind. 7 : 245 (1896). 


Alopecurus mons peliensis Linn., Sp. Pl. 61 (1753). 

Annual. Culms solitary or more often fascicled, erect or geniculate- 
ascending, often more or less creeping and rooting at the base, up to 1 m. 
high, glabrous, slightly scabrid below panicle, often more or less branched. 
Leaf-blades flat, up to 30 cm. long, 13 mm. broad, tapering to a fine point, 
scabrid on the two surfaces and along the margins; sheaths rounded, 
tight, scabrid ; ligules up to lcm. long, obtuse, often lacerate, slightly 
scabrid. Panicle long-peduncled, ovoid or oblong, up to 16 cm. long and 
4cm. broad, more or less lobed ; axis slightly scabrid ; branches fascicled, 
much branched, erect or spreading-erect ; pedicels scabrid. shorter than 
the spikelets. Glumes subequal, linear-oblong, ca. 2 mm. long, 1-nerved, 
bearing on their back in the lower half, short, coarse hairs, slightly 
arcuate, short-hairy along the margins, scaberulous and more shortly 
hairy in the upper half, slightly emarginate, awned from the sinus ; awn 
up to9 mm. long. Lemma hyaline, short, ca. 1mm. long, oval, obtuse 
and denticulate at the apex. obscurely 5-nerved, the median nerve pro- 
duced into an awn which is two or three times longer than the lemma. 
Palea hyaline, 2-nerved, subequal, 2-dentate. Anthers 0.4 mm, long. 
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Throughout the plains and hills in marshes. 
3. Polypogon fugax Nees 
Polypogon fugax Nees ex Steud., Pl. Gram. 184 (1854). 


Annual. Culms up to £0 cm. high, geniculate-ascending, glabrous, 
smooth. Leaf-blades up to 15 cm. long, 10 mm. wide, flat, glabrous on 
both surfaces ; sheaths somewhat loose, smooth ; ligules oblong, 5-8 mm. 
long. Panicle oblong or ovate-oblong, usually more or less lobed and 
interrupted below, up to 12 cm. long. Spikelets oblong, 2.5-3 mm. long, 
green. Glumes subequal or the lower somewhat longer than the upper, 
lanceolate, slightly 2-lobed at the tip, ciliate on the margins below the 
middle ; awn 1.2-3.7 mm. long. Lemma broadly elliptic-oblong, 1.2-1.8 
mm. long, minutely 4-toothed, obscurely 5-nerved, awned at or near the 
apex; awn up to 2.5 mm. long. Palea as long as the lemma, finely 2- 
nerved.- Anthers 0.6 0.8 mm. long. 


Lahore ; Rawalpindi ; Quetta ; Swat: Mingora. Very common. 


Tribe 10 : Hordeeae 


Spikelets 1- to many-flowered, solitary or in clusters of 2-6, mostly 
bisexual and sessile or the lateral spikelets of a cluster sometimes shortly 
pedicelled and male or neuter, alternating on opposite sides of the conti- 
nuous or jointed rachis of solitary spikes or spike-like racemes ; rachilla 
disarticulating above the glumes and between the florets or continuous in 
cultivated races ; glumes well developed ; lemmas at length indurated, 9- 
to 9-nerved, awnless or awned from the tip. 


KEY TO THE GENERA 


1. Ovary glabrous; lodicules glabrous; grain not grooved with the 
hilum ; hilum small ; lemmas 1- to 3-nerved..........-+ 1. Parapholis 


Ovary hairy ; lodicules hairy ; grain longitudinally grooved with 
the linear hilum as long as the grain; lemmas 3- to 5- or more- 
NET VEO scisuaecensiadeniasnnces Yadetes Penang lekea hee ctias i pisancemusean tive 


2 Lemma membranous, slightly shorter than the glumes, 3 to 5-nerved 


eva eatuuyeuiaigis i tusbente ia esedene teSaldaceen osacadls vesegeesecsceceee 2. Henrardia 
Lemma indurated, usually exceeding the glumes, 5 or more- 
NELVE.csressesscsveeees Ge sega Setad Bhi ueuacemteaea crash acu hee UBodetekot iets 3 


=I 


10. 


11. 
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Spikelets more than one at eachnode of the rachis................. ee 10 
Lemmas without a Callus........:scccsecseccerssseesccgeeesesssegetesscgeserserteseeee 5 
Lemmas with a distinct callus, furrowed at the base... ..... age tama 7 
Spikelets rounded on the back, usually terminated by awns............... 

i aeotaern tans SET pi ara MR Elas tig ace Spiga atelau onuad eta ewian a aeea eet cnbaces 3. Aegilops 

Spikelets compressed ; glumes keeled, not terminated by awn..... 6 
Glumes ovate, ventricose at the base, 3-nerved............ 4. Triticum 
Glumes linear, subulate-aristate, l-nerved .............. ue 5. Secale 
Spikelets dimorphic....-..ssseeseeeeeeeree ove de. geehat 6. Heteranthelium 
Spikelets all: Fer tilescsscccsics fee tsd an cet wae evick etee snes Sots tuseles bees wiaedecsosaneie A ang’ 8 
Glumes not keeled, many-nerved ; awns 4-7 cm. long; rachilla joints 

distinct, 3-4 mm. long.c.. seccceeeeee cues 7. Anthosachne 
Not combining the above characters... . ......... wid abreitady hatin Ange esata te 9 
Perennial ; spikes long, with a terminal spikelet ; lemmas rounded on 

the back ; glumes 3- to 1l-nerved.......00000-+ ee w 8. Agropyron 
Annual; spikes short, very dense without a terminal spikelet ; 

lemmas keeled ; glumes 1- rarely indistinctly 5-nerved.... . MAS hue 


gaara gems GSES" b cele oie Nae) Wmv ew eceeaegoee: ue etess 2. Eremopyrum 
Spikelets 1- AGapiea 3 at bide winde of the rachis, the median sessile 
and the two lateral pedicelled male or neuter ......... 10, Hordeum 
Spikelets 2-to 6-flowered, 2 or 3 at each node of de rachiS....-.....6 11 
Spikelets with all the florets bisexual .....-....0 -. -.+ ee Lt, Elymus 
Spikelets with the lower floret bisexual, the upper rudimentary ; 


glumes connate at the base ........ Lee eeeccecesseeeee 12, Taeniatherum 
1. Parapholis C. E. Hubb. 


Low annual with slender cylindric spikes. Spikelets 1- to 2-flowered, 


embedded in the cylindric articulate rachis and falling attached to the 
joints. Glumes two, placed in front of the spikelet and enclosing it, 
coriaceous, 5-nerved, acute, asymmetric, appearing like halves of a single 
split glume. Lemma with its back to the rachis, smaller than the glumes, 
hyaline, l-nerved ; palea a little shorter than the lemma, hyaline, 
l-nerved ;: lodicules glabrous. Ovary glabrous. Grain not grooved with 
the hilum ; hilum small, basal or sub-basal. 


1. Parapholis incurva (Linn.) C. E. Hubb. 


Parapholis incurva (Linn.) C.E. Hubb. in Blumea Suppl. 3 (Henrard 


Jubilee Vol.) 14 (1946). 
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Aegilops incurva Linn, Sp. Pl. 1051 (1753). 
Rottboellia incurvata Linn. f., Suppl. 114 (1781). 


Ophiurus incurvatus Beauv., Ess. Agrost. 116 (1812). 
Lepturus incurvatus Trin, Fund. Agrost. 123 (1820). 


Pholiurus incurva (Linn) Hitche U.S. Dept. Agr. Bull. 772 : 106 (1920). 


Annual. Culms densely tufted, 2-20 cm. long, prostrate, curved 





Fig. 173. Parapholis incurva. 


and ascending or erect, very slender, rigid, usually much branched in 
the lower part, smooth, few - to many-noded. Leaf-blades glabrous, 
finely pointed, 4-30 mm. long, 1-3 mm. wide, flat or rolled, smooth 
beneath, scabrid on the nerves above and on the margins; sheaths 
rounded on the back, smooth ; ligule 0.5-1 mm. long, membranous. Spikes 
rigid, curved, slender, cylindrical. 1-8 cm. long, 1-2 mm. in diameter ; 
axis smooth, jointed, the joints shorter than the spikelets, 
deeply hollowed out on one side. 2.5-5 mm. long, disarticulating horizon- 
beneath each spikelet at maturity. Spikelets embedded in the 
hollows inthe spike-axis, solitary and alternating on opposite sides of 
the axis and closely pressed to it, 4-6 mm. long, oblong, 1-flower- 
ed, falling with the joints of the axis and closely pressed to it, 4-6 mm. 
Jong, oblong, 1-flowered, falling with the joints of the axis at maturity. 
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Glumes as long as the spikelet, placed side by side and closing the cavity 
in the axis, narrowly oblong-subulate, pointed, thick and rigid, glabrous, 
3- to 4-nerved. Lemma slightly shorter than the glumes, lanceolate to 
narrowly ovate, thinly membranous, finely 3-nerved. Palea nearly as 
long asthe lemma. Anthers 0.5-1 mm. long. 


Peshawar, S. Ahmad. 
2. Henrardia C, E. Hubb. 


Tufted annuals with few-noded culms and narrow leaf-blades. 
Spikelets alternate, distichous, sessile, solitary at each node and closely 
appressed to the internodes on opposite sides of the articulated rachis 
of solitary spikes. Florets 1-2, hermaphrodite, dorsally compressed, 
slightly shorter than the glumes. Glumes equal or subequal, 
obtuse or acute, thickened and indurated except for the narrow inflexed 
membranous margin, those of the lateral spikelets nearly opposite, more 
or less asymmetrical. Lemma nearly as long as the glumes, membranous, 
3- to 5-nerved ; palea nearly as long as the lemma. Lodicules ciliolate. 
Ovary densely and minutely hairy at the apex. Caryopsis narrowly 
grooved in front ; hilum narrowly linear, extending the whole length of 
the grain. 


1. Henrardia persica (Boiss). C. E. Hubb. 


Henrardia persica (Boiss.) C.E. Hubb. in Blumea Suppl. 3 (Henrard 
Jubilee Vol.) : 17 (1946). 


Lepturus persicus Boiss. Diagn. Pl. Or. Nov. Ser. I, no. 13: 71 (1853) ; Fl. Orient. 5 : 685 
(1884). 


Annual. Culms tufted or solitary, up to 15 cm. high, erect or 
geniculate ascending, branched in the lower part, few noded. Leaf- 
blades villous with reversed hairs, 2.5 cm. long, 1 mm. wide, flat or rolled ; 
sheaths rounded on the back, hirsute; ligules short. membranous. 
Spikes 1igid, solitary, cylindrical, 3 cm. long. 15 mm. in diameter ; axis 
hairy, jointed, internodes rounded on the back, flat or slightly concave 
in front, gradually thickened upwards, transversely disarticulating at 
the nodes and falling with the spikelet. Sp‘kelets appressed to the 
internodes on opposite sides of the axis, 7.5mm. long, oblong; 2 flower- 
ed: rachilla continuous, produced beyond the terminal perfect floret, 
minutely hairy and bearing a rudimentary floret. Glumes as long as the 
spikelet, equal or subequal, those of the lateral spikelets nearly opposite, 
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thick and indurated, thinly membranous at the inflexed margins, villous 
with reverscd hairs. Lomnarcarly as long as the glumes, lanceolate to 
oblong in kick view, lenceolateroblong when expanded, membranous, 





174.—Henrardia persica. 
3- to 5-nerved, flat or rounded on the back and with margins inflexed 
along the outer nerves. Palea as long as the lemma, 2 keeled, minutely 
pubescent between the keels. Caryopsis densely and minutely hairy 


at the apex, tightly enveloped by the lemma and the palea. Anthers 
1.75 mm. long. 





var. erecta (Griseb.) C. E. Hubbard, I. c. 

Upper Baluchistan, Stocks ; Kharan, Quetta, Hughe-Buller ; Quetta, 
R.R. Stewart, M. Nawaz. 

3. Aegilops Linn. 

Annual grasses with linear, flat leaf-blades. Spikes elongate, 
cylindric, fragile. Spikelets 2- to 5-flowered, solitary, oblong turgid or 
cylindric, half sunk in the hollows of the rachis, the joints thickened at 
the summit, the spikelets usually not reaching the one above on the 
same side. exposing the rachis; spikes usually disarticulating near the 
base at maturity, falling entire, or finally disarticulating between the 
spikelets. Glumes_ similar, oblong-quadrate, many-nerved ; lemmas 


rather longer, awnless or in the upper spikelets with one or three strict 
awns, 
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KEY TO THE SPECIES 


Both the glumes muticous «+s. sssesuiies cues » & Ts Ag squarrosa 
ClamieS Atistate: x6 <seaecas oy Sintae se vee eee dei decs ees. 49 2. Ae. triuncialis 


1. Aegilops squarrosa Linn. 


Aegilops squarrosa Linn- Sp. Pl. 1051 (1753). 
Triticum aegilops Beauv. Ess, Agrost. 180 (1812) ; Hook. f., Fl, Brit. Ind. 7; 367 (1896), 
Annual, Culms erect or geniculate-ascending, stiff, leafy. Leaf- 


blades linear, flat, acuminate, 
smooth or slightly scabrid ;: 
sheaths smooth, the upper 
subventricose ; ligule very 
short. Spikes elongate-cy- 
lindric, fragile, 3.7-12.5 cm. 
long ; rachis stout. Spikelets 
oblong, turgid, 4-6 mm. long, 
half sunk in the hollows of 
the rachis, alternating in close 
succession. Glumes_ similar, 
oblong quadrate, many-nerv- 
ed, coriaceous, tip truncate, 
often crenulate. Lemmas 
rather longer, truncate or re- 
tuse, awnless or in the upper 
spikelets with one strict erect 





awn ; awn 1.2-3.5 cm. long. Fig-175, Aegilops squarosar. 


Quetta, Asghar Ali, M. Nawaz; Urak, Lace; Kalat, Duke: 
Baluchistan, without locality, Stocks. 
2. Aegilops triuncialis Linn. 
Aegilops iriuncialis Linn., Sp. Pl. 1051 (1753). 
Triticum triunciale (Linn.) Raspail in Ann, Sci. Nat. Bot. 5 : 435 (1825), 


Annual. Culms tufted, branching and spreading at the base, 20-40 cm. 
high; erect or geniculate ascending, glabrous and smooth. Leaf-blades 
rather rigid, sharp pointed, spreading, 10 cm. X 3 mm, flat becoming rolled 
in drying, acute, surface and margins hairy or scabrid ; sheaths terete, 
more or less compressed or slightly dilated, the lower with scattered 
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hairs the upper glabrous and sinooth ; mouth with auricles ciliate ; ligule 
very short, less than 0.8 mm., glabrous, truncate, erose, Spikes slender, 
elongated, dense, 2-4 cm. long, spikelets 4-5, with 2 or 3 of the lower 
spikelets often reduced ; rachis strongly compressed, not flexuous, scabrid 





Fig. 176. Aegilops triuncialis. 


along the margins, the rest glabrous or more or less hairy, internodes 
shorter than the spikelets. Spikelets oblong, the lateral usually 4 
flowered having 2 lower sessile fertile and 2 upper pedicelled, sterile 
florets ; the terminal spikelet ordinarily 3 flowered having only one fertile 
or rarely all sterile florets; rachilla flattened, villose. Glumes 7-10 x 
3-5 mm; coriaceous, scabrid or villous, prominently nerved, unequally 
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broad, often slightly arcuate, truncate bearing 2-3 awns in the lateral 
spikelets and 3 awns in the terminal spikelet ; awn compressed, glabrous 
and smooth at the base, antrorsely scabrid above, up to 7 cm. long; 
median awn of the lateral spikelets shorter than the laterel awn, some- 
times reduced to a tooth or absent. Lemmas membranous, indurate at 
the apex, lanceolate, villous at the base, along the margins and 
at the apex, the rest scabrid, rounded on the back with 5-nerves, 3- 
toothed or 3-awned in the lateral spikelets. Palea subequal, truncate, 
2-mucronate, 2-keeled; keels ciliate. Anthers 5 mm. long. Ovary 
hispid at the top. Caryopsis 8x 2 mm., grooved on the ventral side: 


embryo 2mm. long. 


Quetta, May 1957, M. Nawaz. 


4. Triticum Linn. 


Annual or perennial grasses with flat leaves and thick spikes. Spikes 
terminal, solitary ; rachis excavated opposite the spikelets, articulate or 
inarticulate. Spikelets solitary, distichous, tumid, few flowered. Glumes 
persistent, rigid, often unequal sided, obtuse or shortly awned. Lemmas 
oblong or ventricose, back rounded or keeled upwards, muticous or 1- to 
3- awned, 5: to 9-nerved ; palea equalling the lemma, 2-keeled:; keels 
ciliate. Lower floret hermaphrodite, upper male or barren. Lodicules 


2. Stamens 3. Styles 2. 


1. Triticum aestivum Linn. 


Triticum aestivum Linn., Sp. Pl. (1753) 85. 

Annual. Culms densely tufted, erect, upto 15 m_ high, smooth, 
hollow. Leaf-blades linear-lanceolate or broadly linear, acuminate, flat, 
somewhat scabrid ; sheaths tight, terete, smooth ; ligule short, membra- 
nous, truncate. Spikes erect, irregularly 4-sided, compact ; rachis con- 
tinuous, hairy on the margins. Spikelets solitary, imbricate on the 
opposite sides of the rachis, laterally compressed, ovoid, glabrous 
or hairy, 3- to 5- flowered, the uppermost sterile. Glumes about 


1. cm. long, subequal, broad, oval, oblong, ventticose, back rounded or 


keeled upwards, muticous or 1- to 3-awned. Palea as long as the lemmas, 


2-keeled ; keels ciliate. 


Cultivated throughout the area. 
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5. Secale Linn. 

Erect, mostly annual grasses with flat leaf-blades and dense spikes. 
Spikelets usually 2-flowered, solitary, placed  flat-wise against 
the rachis; rachilla disarticulating above the glumes and _ produced 
beyond the upper floret as a minute stipe. Glumes narrow, rigid, 
acuminate or subulate-pointed. Lemmas broader, sharply keeled, 5- 
nerved, ciliate on the keel and exposed margin, tapering into a long 
awn. 

1. Secale cereale Linn. 
Secale cereale Linn., Sp. Pl. 87 (1753). 

Annual. Culms tufted or solitary, erect, upto 1.5 m. high, glabrous 
and smooth below, more or less 
villous below the spike. Leaf- 
blades flat, more or less flaccid, 
tapering toa more or less acute 
apex, glabrous or pubescent with 
hairs retrorse in the lower leaves; 
scabrid on the lower surface, 
margin slightly scabrid; sheaths 
rounded on the back, glabrous, 
mouth with short auricles ; ligule 
short, truncate, lacerate. Spike 
dense, distichous, up to 20 cm. 
long ; rachis tough, with short inter- 
nodes; densely villous along the 
margins and occasionally on the 
sides. Spikelets 1.3-1.5 cm. (excl. 
the awns) with 2 (rarely 3) 
flowers ; two fertile and sessile, 
the third sessile or rudimentary 
at the apex of an elongated inter- 
node of the rachilla. Glumes 
11-14 mm. long, linear-lanceolate, 
tapering to a short awn, shorter 
than the adjacent lemma, margin 
narrowly scarious, subequilateral, 
longitudinally _plicate, strongly 





Fig.-177. Secale cereale. 
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keeled, scabrid along the keels. Lemma coriaceous, lanceolate, longitudin- 
ally folded, strongly keeled, 15 mm. long, bearing an awn 2.5 cm. long, 5 
nerved, nerves not very conspicuous, shortly pectinate-ciliate along the 
keel, the rest glabrous and smooth ; awn 2.5cm. long. Palea as long as 
or slightly shorter than the lemma, narrowly lanceolate, truncate, the 
keel hardly scabrid at the summit. Anthers9 mm. long. Ovary hispid 
at the top. Caryopsis 7 mm. long, 2mm. wide, grooved on the ventral 


face, dorsal surface strongly convex ; embryo 2.5-3 mm. long. 


Swat State : Khaza Khela, S. Ahmad ; Quetta, Asghar Ali: Abbott- 
abad, A. H. Khan. 


6, Heteranthelium Hochst. 


An annual tufted grass with flat leaves and geniculate-ascending, 
leafy culms. Spikes oblong or cylindric, composed of 20-25 sessile spike- 
lets arranged in two rows. Spikelets solitary at the nodes ; fertile spike- 
lets 5-6-awned, with the lower 1-2 florets perfect and the rest rudimentary, 
represented by lemmas. Glumes 2, subulate, rigid, coriaceous, ventricose, 
long-awned. Lemmas of the bisexual florets hairy and verrucose, long- 
awned ; palea 2-keeled, each [keel prolonged into a short awn, 
Caryopsis oblong, slightly tomentose, 2-dentate at the apex, deeply 
furrowed. Sterile svikelets occupying especially the base and apex of 


the spike, florets all sterile, neuter, represented by long-awned lemmas, 


1. Heteranthelium piliferum Hochst. 


Heteranthelium piliferum Hochst. in Kotschy, Pl. Alepp. exs. 1843 ; Jaub. 
et Spach, Illustr. 4: 23 (1850), Boiss Fl. Orient. 5 : 672 (1888). 


Elymus pilifer Soland in Russell, Beschr. von Aleppo ed. H, 2: 149 (1794). 


An annual tufted grass with flat leaves, Culms geniculate-ascending, 
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upto 30 cm high, 2-noded, 
leafy, hairy, smooth; nodes 
glabrous. Leaf-blades linear, 
acuminate, villose, up to 
8cm. long, 1.5 mm. broad; 
sheaths shorter than the inter- 
nodes, villose, tight or the 
lower slipping from the culms 
and scarious ; ligule membran- 
ous, hyaline. Spikes oblong or 
cylindric, upto 5 cm. long; 
peduncle longexserted from 
the uppermost sheath; axis 
hairy. Spikelets dimorphic, 
solitary at each node, one per- 
fect spikelet alternating with 3 
sterile ones. Fertile spikelets 
5-6 flowered, with the lower 1 
or 2 perfect florets sessile, the 
rest rudimentary and seated on 
the prolongation of the rachilla 
joint, represented by awned 
lemmas. Glumes subulate, rigid 
coriaceous, ventricose, long 
awned, up to 1.5 cm. long Cincl. 
the awn), plumose in the lower 
half; awn scabrid. Lemma y 
(fertile) hairy and verrucose, oo 
coriaceous, 2.5 cm. long (incl. Fig. 178, Heteranthelium piliferum. 
the awn); awn scabrid, Palea 6 mm. long, 2 keeled, the keels 
prolonged into short awns. Caryopsis 6 mm. long. 





Baluchistan, w:thout locality, Lace: Hindu bagh, I. I. chaudhri ; 
Quetta, J. J. Norris. 


7. Anthosachne Steud. 


Differs from Agropfyron in its very long awns, (3) 4-7 (-8) cm. 
long and in its not keeled, several-nerved glumes, The spikelets are 
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distantly flowered with the joints of the rachilla 3-4 mm. long ; the 
rachilla breaking up at maturity beneath each lemma. 


1. Anthosachne longearistata (Boiss). Nevski 


Anthosachne longearistata (Boiss.) Nevski in Acta Univ. As. Med. 
ser. VIII b.. bot. fasc. 17 : 64 (1934). 

Agropyron longearistatum Boiss., Fl, Orient 5 : 660 (1888) ; Hook. f., Flor. Brit, Ind.7 :; 368 
(1896). 

Roegeneria longearistata (Boiss.) Drobov in Fl. Uzbek ist., ed. Schredes, 1 : 280 (1941). 


Perennial. Culms tufted, up to 90 cm. high, erect or ascending, 
leafy. Leaf-blades 15-25 cm. long, 2-4 mm. broad, flat rarely convolute, 
sheaths smooth; ligule very short. Spikes 7.5-12.5 cm. long, erect or 
nodding, the spikelets remote or approximate, loosely imbricating. 
Spikelets laterally flattened, 6-12 flowered, sessile, 12-18 mm. 
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7 A. 
Fig. 179—Anthos achne longeartstatus. 


long (excl. the awns), disarticulating above the glumes and between the 
lemmas. Lower glume i-% the length of the lowest lemma, 3- 
to 5- nerved, elliptic-ovate to narrowly setaceous, awned or not, tip 
sometimes notched on one side. Lemma spreading, linear-lanceolate, 3- 
to 5- nerved, smooth or scabrid, narrowed into an awn 4-7 cm. long. 
Palea coriaceous, keels ciliolate with erect teeth above the middle. 
Anthers short. 
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Kagan Valley : Saiful Maluk, Shaukat Ali; Babusar Pass, Dr Metz ; 
Kagan, M. S. Zahur, 


8. Agropyron Gaertn. 


Perennial grasses, often with creeping rhizomes. Culms usually 
erect ; leaf-blades flat or convolute. Spikes simple, erect. Spikelets 
all perfect, 2- to several- flowered, solitary at each node, sessile, in two 
rows alternating on opposite sides of the axis with broader sides adja- 
cent to it, their glumes placed laterally ; rachis continuous rarely disarti- 
culating ; rachilla disarticulating below the glumes or above the glumes 
and beneath each lemma. Glumes equal, firm, 5- to many nerved, with 
a distinct callus furrowed at the base, usually shorter than the first 
lemma, acute or awned, rarely obtuse or notched. Lemmas rounded on 
the back, rather firm, 5- to 7-nerved, acute or awned from the apex; 
palea about as long as the lemma. 


The species of Agropyroy closely resemble those of Brachypodium, 
but differ in the arrangement of the spikelets on the spike-axis ; the 
spikelets in Agropyron are borne with their broader sides adjacent to the 
axis, while in Brachypodium the narrower edges face the axis. 


KEY TO THE SPECIES 


jl. Plants with creeping rhizomes ; spikelets awmless...........cccseeseeeeeees 2 
Plants without creeping rhizomes; spikelets awned .......s:cesseseereere 4 

2. Spikelets rather distant ; glumes shorter than the spikelet.........--.3 
Spikelets closely imbricating ; glumes nearly as long as the spikelet, 
many-nerved....-+...... Upiain tha On atiuna, <Bceeantataegt on lobetetete Sadek .1. A. dentatum 


3. Glumes 5-nerved, attenuated at the apex ; leaf-bases not or slightly 
auricled ; anthers 4 mm. lon...... -sscc.ceseecerses seers 2. Aw repens 


Glumes 9-nerved, obtuse or truncate at the apex ; leaf-base not or 


slightly auricled ; anthers 6-7 mm. long .......... ......3. A. junceum 

4. Glumes 3- to 5 nerved ; anthers 2-3 mm. long ........ 4. A. caninum 
Glumes 7- to many-nerved : anthers 3.5-6 mm. long... .-.--- wed 

5. Spikelets distant..c.cc...  cecsessescecceecececs shal tad gles 5. A. semicostatum 


Spikelets imbricating... ..... . spar vaeas Sedan cee, ee scietoi .6 <A. striatum 
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1. Agropyron dentatum Hook. f. 
Agropyron dentatum Hook. f., Flor. Brit. Ind. 7 : 370 (1896). 


Perennial: rhizome creeping as in A. repens but the spi':elets im- 
bricating, 3- to 5-flowered, quite glabrous or sparsely pubescent. Spikes 
slender. margins of the hollows of the rachis scaberulous or ciliolate. 
G.umes as long as the spikxelet, large, subequal, oblong obtuse. obliquely 
truncate, l-dentate or mucronate rarely awned, very strongly 7- to 9- 
nerved. Lemma linear oblong, obtuse, acute or acuminate. strongly 
5-nerved above the middle. 

Karakoram, 14,000 ft: 


2. Agropyron repens (Linn.) Beauv. 


Agropyron repens (Linn.) Beauv., Ess. Agrost. 146 (1812). 

Triticum repens Linn., Sp. Pl. 86 (1753), 

Elytrigia repens (Linn.) Nevski in Acta Inst. Bot. Acad. Sci. URSS, Ser. 1. Fasc. 1, 
14 (1933). 


Perennial, with a long, creeping rhizome. Culms erect or ascend- 
ing, up to 1m. high, glabrous and smooth. Leaf-blades up to 30 cm. 
long, 9 mm. wide, flat. without prominent ribs, glabrous and smooth : 
sheaths glabrous and smooth, auricled at the apex ; ligule reduced to a row 
of cilia. Spike long- peduncled, 5-15 cm long, with spikelets longer than 
the internoded; rachis non fragile, glabrous or hairy, more or less scabrid 
at the angles Spikelets 10-20 mm. long. 3- to 8-flowered, oval-lanceo- 
late, falling entire at maturity. Glumes 7-12 mm. long, attenuated at 
the summit and more or less acute, frequently mucronate, 5-nerved, 
glabrous and smooth or slightly scabrid on the keel. Lemma lanceolate- 
oblong, 5-nerved, 8-13 mm. long, acute, or obtuse-mucronate, rarely 
shorily aristate, rounded on the back at the base, more or less keeled 
upwards. Palea subequal. keels ciliate-scabrid. Anthers 3.5-6 mm. long. 

Gilgit ; Hindu Bagh, Baluchistan ; Kalat. 

3, Agropyron junceum (Linn.) Beauv: 


Agropsrcn junceum (Linn.) Beauv., Ess. Agrost. 102 (1812). 
Triticum junceum Linn,, Cent. 1: 725 (1755). 

Perennial, with a long, much branched rhizome. Culms up to 1m. 
high, erect. glabrous and smooth, branching at the base. Leaf-blades up 
to 30 cm. long, 8 mm. wide, flat becoming rolled, glabrous and smooth 
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or densely pilose; sheaths glabrous and smooth or pubescent, not or 
very slightly auricled at the mouth ; ligule less than 0.5 mm. long, mem- 
branous, lacerate. Spike more or less long-peduncled, 4-25 cm. long: 
rachis smooth and glabrous, showing at the base of each internode an 
annular depression. Spikelets 5- to 8-flowered, appressed to the rachis, 
oval-rhomboid to lanceolate, 17-3 cm. long, falling entire at maturity, 
the lower shorter than the internodes, the upper equalling the internodes 
or slightly longer Glumes 13-20 mm. long linear-lanceolate, very obtuse 
or retuse, sometimes submucronate, 5-nerved, glabrous and smooth 
Palea slightly shorter than the lemma; keels ciliate. Anthers 6-7 mm. 
long. 
Baluchistan. Juniper tract, Lace. 
4. Agropyron caninum (Linn.) Beauv. 


Agropyron caninum (Linn.) Beauv, Ess. Agrost. 102 (1812). 
Triticum caninum Linn., Sp. Pl. 86 (1753). 


Perennial, without rootstock. Culms caespitose, slender, erect or 
decumbent, smooth, up to 90 cm. high. Leaf-blades 10-25 cm long, 
thin, flat, 5-12 mm. wide, scabrid on both surfaces, acuminate ; sheaths 
smooth, sometimes pubescent, auricles rudimentary or absent; 
ligule membranous, 1.5 mm. long. Spikes erect. finally nodding, slender, 
8-15 cm. long; rachis non fragile and scabrid along the margins. 
Spikelets not much distant but not imbricate, occasionally the lower 
shorter than the internodes 10-20 mm. long, 3- to 5-flowered, elliptic- 
lanceolate, breaking up at maturity below the lemmas, the glumes 
persisting on the spike axis Glumes subequal, 7-10 mm long. lanceolate 
to narrowly oblong. 2- to 5-nerved, nerves scabrid, sharply pointed and 
sometimes short-awned, with scarious-winged margins above. Lemmas 
lanceolate-oblong. acute or aristate, 9-13 mm. long, 5-nerved, minutely 
hairy at the base, often with minute scattered hairs in the upper part. 
or smooth there ; awn 7-18 mm. long, flexuous. Palea lanceolate-oblong, 
as long as the lemma ; keels scabrid. Anthers 2-3 mm. long. 


Baluchistan, without locality, Lace ; Chitral, A, R- Beg. 
5. Agropyron semicostatum Nees. 


Agropyron semicostatum Nees ex Steud., Syn. Pl. Giam: 346 (1854), 
Perennial. Culms 30-90 cm. high, slender, tufted, erect or ascending. 
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leah blades flat, up to 8 mm. broad, 
acuminate, smooth or scaberulous ; sheaths 
smooth ; ligules very short. Spikes nodd- 
ing, 10-20 cm. long ; axis slender or rather 
stout, scabrid. Spikelets distant, 7- to 
8-flowered, 2.5-5 cm. long, internodes of 
rachilla short. Glumes 10-14 mm. long, 
linear-lanceolate, acute or acuminate, 
but scarcely awned, smooth or scaberu- 
lous, strongly 5- to 7-nerved, much shorter 
than the spikelet. Lemmas not at all 
spreading, 9 mm. long, lanceolate, scaberu- 
lous above, tip entire or 1- to 2-toothed, 
awned ; awn flexuous or finally divergent, 
14 mm. long or shorter. Palea 8 mm. 


long ; keels scabrid. Anthers5 mm. long. 


Murree ; Swat State, Madian, Shaukat 
Ali, Chitral: Ayun to Bumbrait, 
A.R Beg. - | 
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Fig. 180. Agropyron semt- 
costatum, 


6.. Agropyron striatum Nees 


Agropyrcn striatum Nees ex Steud., Syn. Pl. Gram. 346 (1854). Hook. f., 


Fl. Brit. Ind. 7 : 369 (1896). 
Triticum stridtum Steud., Syn. Pl. Gram, 346 (1854). 


Perennial, Culms tall, robust, 60-120 cm. high. Leaf-blades flat or 
involute, sheaths smooth with the mouth auricled ; /igule very short. 
6-16 mm. broad, scaberulous above. Spikes 7.5-20.cm. long ; axis stout, 
glabrous with ciliolate margins of the hollows or puberulous. Spikelets 
many, large. 12-2.5 cm. long, imbricating. Glumes subequal, very cor- 
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jaceous, linear-oblong or oblong-lanceolate, not spreading, 8-16 mm. long, 
as long as the lower floret, acute or obtuse, strongly 7-nerved. Lemmas 
ovate-lanceolate, 5-nerved, puberulous or glabrous, margins usually 
ciliate, tip notched or entire ; awn straight, up to 17 mm. long. 


Kagan Valley : Naran, Shukat Ali ; Burwai, IJ. J. Chaudhri. 
9, Eremopyrum (Ledeb.) Jaub. & Spach. 


It differs from Agropyron in having short, more or less dense pecti- 
nate spikes, ordinarily without a terminal spikelet ; the rachis tenaceous 
or fragile. Glumes nearly equal sided, 1-nerved or indistinctly 5-nerved 
and keeled. Spikelets distichous, broad, spreading, densely imbricate. 


KEY TO THE SPECIES 


1. Perennial; glumes dilated scarious at the base; lemmas rather 


abruptly contracted into an awn ...-- -+-...+ amet eee 1, E. cristatum 
Annual ; glumes not dilated-scarious at the base; lemmas attenuated 

to a POint at the apex.......-. cccccseessecetsneeee  ceerereetereren cree Beeties 2 

2. Glumes and lemmas terminating in a short point; glumes shorter 
than the adjacent lemma ......-... c01 csseceeesceseeseeeceseeensesseeeernen sees 3 
Glumes and lemmas aristate ; glumes at most equalling the adjacent 

Le ENG ven baddies eae odes ads doe oe nee ee Res GbE GR ei AEs 2. E. orientale 

3. Spikelets hirsute ..... 0... 6-6 6 ce cece ceeecetteeeeee ) 3. EL hirsutum 
Spikelets glabrous.............:5 ceeeseee eee pherieatsa iced 4. E. buonapartis 


1, Eremopyrum cristatum (Linn, ) Willkomm 
Eremopyrum cristatum (Linn.) Willkomm, Prodr. Fl. Hisp. 1 : 108 (1861). 


Agropyron cristatum \Linn,) Gaertn., Nov. Comm. Acad, Petrop, 14: 540 (1770) 
Bromus cristatus Linn., Sp. Pl. 78 (1753). 


Perennial ; rhizome caespitose, producing a dense tuft of innovations 
and flowering branches. Culms erect or geniculate ascending, 20-50 
cm. high, glabrous and smooth; nodes brown. Leaf-blades 12cm. X 3 
mm.,, rigid, flat then rolled in drying, attenuated at the apex. obtuse 
or subacute, lower surface glabrous and smooth. upper grooved and 
scabrid ; sheaths rounded striate, glabrous and smooth, the lower densely 


and very shortly puberulous, with retrorse hairs: ligules very short (less 


than 05 mm), membranous-papyraceous, brown, truncate, erose-den- 
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ticulate. Spike long peduncled, dense, 2-5 cm. long, flattened, oblong-linear 
to ovate 0.7-2.5cm broad. with distichous spikelets, spreading-erect ; 
rachis tenaceous, flattened and flexuous, scabrid or pubescent-scabrid. 
Spikelets 8-15 mm, long (excl. the awns), 3- to 6-flowered, the upper most 
floret usually sterile; rachilla distarticulting at maturity below the floret: 
internodes short and thick, glabrous or bearing on the back appressed, 
very short hairs. Glumes persistent, 6 mm. long, slightly unequal cor-, 
jaceous, narrowly lanceolate, margins broadly-scarious, attenuated from 
the broadened geniculate, base, apex acuminate, prolonged into a subule 
keel marked by a strong median nerve glabrous, scabrid on the keel of 
the subule. Lemmas 7-9 mm. long, (incl the awn) lanceolate. coriaceous, 
narrowed at the summit into more or less long awn, keeled, 5- nerved, 
the 2 lateral nerves indistinct towards the apex, Palea 4.5 mm. long, 
lanceolate, 2- dentate at the apex, 2- keeled, keels scabrid. Anthers 
2.5-3.5 mm. long. 


Baluchistan, Harboi hills. 
2. Eremopyrum orientale (Linn.) Jaub. & Spach. 


Eremopyrum orientale (Linn.) Jaub. & Spach., Ill. Pl. Or. 4: 26 (1850- 
1853) t. 319, 


Secale orientale Linn., Sp, PJ. 84 (1753). 
Agropyron orienlale Roem & Schul ., Syst. 2 : 757 (1817). 


Annual. Culms tufted, rarely solitary, spreading, geniculate- 
ascending, glabrous and 
smooth below, covered at 
the apex with retrorse pub- 
escens. Leaf-blades flat, 
upto 12 cm. long, 4 mm. 
broad, long attenuated toa 
fine point, margin scabrid; 
Sheaths rounded. inflated 
(esp. the upper), striate, 
the lower covered with a 
very short, retrorse pubes- 





Fig. 181, Eremopyrum cristatum, 
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cence; ligule about 1 mm. 
long, glabrous, truncate, 
erose-dentate. spikes long- 
peduncled, ovate or ovate- 
oblong, flattened,  1.5- 
3.5 x 125 cm. villose, 
dense; rachis fragile at 
maturity, internodes very 
short, villous, Spikelets hir- 
sute or lanate, 3- to 5-flowe- 
red the upperrnost becoming 
reduced; rachilla with thick, 
very short internodes, glab- 
rous. Glumes 10 mm. long, 
lanceolate-linear, keeled, 
hirsute, thickened, the base ultimately slightly geniculate. Lemmas up to 





Fig, 182. Erempyrum, 


12 mm. long, lanceolate, long attenuate-subulate, keeled at the apex, 5-ner- 
ved, hirsute or lanate at the back. Palea shorter than half the lemma, 
papyraceous, lanceolate, 2 dentate at the apex, 2- keeled, green. strongly 


scabrid. Anthers ca, 1 mm. long. 
Baluchistan, without locality, Stocks, Lace; Fort Sandeman, Konazai- 


Murga, Harsukh ; Quetta Urak, R. R. Stewart, A. H. Khan. 


Eremopyrum hirsutum (Bertol.) Nevski 


Eremopyrum hirsutum (Bertol.) Nevski in Acta Univ. As. Med. ser. 


VIII b, Bot. Fasc. 17: 52 (1934); et in Komarov, Fl. URSS 2: 663 
(1934), 


Hordeum hirsutum Bertol., Misc. Bot. 1 , p. 11. 
Annual, Culms densely tufted, 1- or 2- noded, geniculate-ascending, 


up to 30 cm. high, smooth and glabrous. Leaf-blades up to 6 cm. long. 


4mm. wide, scabrid, glabrous; sheaths terete, tight. shorter than the 
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internode, smooth and glabrous; ligule membranous, hyaline, about 1 
mm.\ong. Spikes compressed, 2-2.5 cm. long, 1.5 cm. broad, ovate- 


"Ge 





Fig. 183,—Eremopyrum hirsutum. 


oblong, truncate at the apex ; rachis fragile. Spikelets 15 mm. long, 4- to 
6 flowered, pilose ; rachilla joints glabrous, 1 mm. long. Glumes 6-12 
mm. long, scabrid along the keel and along the margin near the apex, 
attenuate-acuminate, with long white hairs, l-nerved, the keel with two 
prominent lateral grooves. Lemma lanceolate-linear, coriaceous, 8-14 
mm. long, rounded on the back, aristately-acuminate, hirsute, indistinctly 
5-nerved. Palea 6.5 mm. long. with scabrid keels. Caryopsis 4.5 mm. 
long. - 
Quetta, J.J Chaudhri, Asghar Ali, M. Nawaz. 
4 Eremopyrum buonapartis (Spreng.) Nevski 
Eremopyrum buonapartis (Spreng.) Nevski, Fl. URSS. 2: 653 (1934). 


Triticum buonapartis Spreng., Erst. Nachtr. Bot, Gart. Halle, 40 (1018). 
Agropyron buonapartis (Spreng.) Th. Dur. & Schinz. Consp. Fl. Afr. 5 : 936 (1894,) 


Annual. Culms tufted very rarely solitary unequal, the central 
erect or ascending, very short, the peripheral elongated, spreading or 
ascending, upto 33 cm. high, very striate upwards, glabrous and smooth 
below, pubescent below the spike. Leaf-blades flat, rolled in drying, 
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attenuated to a sharp point, 10 cm. long, 4 mm. broad, glabrous and 
smooth, margins scabrid, usually prolonged at the base into a unilateral 
membranous auricle ; sheaths rounded on the back, inflated, striate, 
glabrous and smooth ; ligule membranous, very short (0.5 mm.), truncate, 
erose-dentate- Spike long-peduncled, 1.5-3 cm. long. and 1.2-1-8 cm, 
broad, dense, obtuse ; rachis not fragile, the internodes very short, pube- 
scent. Spikelets distichous spreading, glabrous, 3- to 5-flowered, with the 
upper floret usually rudimentary; rachilla short, tenacious, thick and 
glabrous. Glumes slightly unequal, coriaceous, shorter than the florets. 
Inceolate-linear, strongly keeled, geniculate at the base, inequilateral, 
acute, broadly scarious at the margins, glabrous, scabrid towards the 
summit, with a strong median and 2 indistinct lateral nerves. Lemma 
lanceolate-linear, coriaceous, not gen‘culate at the base, rounded on the 
back, glabrous, more or less scabrid at the apex, acute or obtuse and 
mucronite in the lower florets, shortly acuminate subulate in the upper, 
with 5 indistinct nerves, narrowly scarious at the margins. Palea 1/2-2/3 
the lemma, linear-lanceolate, 2- dentate, papyraceous, 2- keeled, green, 
strongly scabrid. Anthers0.75 mm long. 
Baluchistan : Zahri, Stocks teste Boissier ; Quetta, J. J. Norris. 


10. Hordeum Linn. 


Annual or perennial grasses with flat leaves. Spikelets in groups of 
three at each node of the disarticulating rachis (except in cultivated 
races) of a dense spike; rachilla tough, produced as a bristle beyond 
the floret, sometimes bearing a rudimentary lemma Florets bisexual 
in the median spikelet, male or barren in the lateral; in cultivated 
barleys the lateral spikelets are sometimes bisexual. Glumes subulate 
or bristle-like or narrowly linear or awned, rigid, l- to 3-nerved, persis- 
tent, more or less collateral. Lemmas lanceolate, subinvolute, rounded 
on the back, gradually produced into a bristle-like awn, 5-nerved. 
Palea about as long as the lemma, 2-keeled. Lodicules 2, ciliate or 
ciliolate. Ovary villous at the top ; style very short, terminal. 


KEY TO THE SPECIES 


1. Lateral spikelets fertile ; rachis tough ; lemmas aristate 


an dilevei eu dior ds: ausqanalwebtsl ciate 2. H. vulgare 
Lateral spikelets male or neuter, muticous or ALIStAte 26d. Sessaaesore ene 2 
2. Rachis tough, continuous.......eceseceeses eoseeeees 1. H. distichon 
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Rachis disarticulating, fragile... .. ..... sinc Sical ee 5p aisha adiel dneteste tne aaa! 3 

3, Lateral spikelets muticous, male ; the awn of the median spikelet 
10-15 cm. long ...-- eee cece cere eee ce ee teeeeees = 3, Hy spontaneum 
Lateral spikelets aristate ; awn of the median spikelet shorter .. ..... 4 


4, Glumes of the median spikelet hairy : lemmas of the three spikelets 
of each group awned, the awn longer than the lemma..... ......... 


ee orem eer 4. H. murinum 


Glumes of all the spikelets hairless ; awn of the lemma of the median 
spikelet alone exceeding the lemma in length...... ..... sala susie oem 


5. H.nodosum 


1. Hordeum ditsichon Linn. 


Hordeum distichon Linn., Sp. Pl. 85 (1753). 


Annual. Culms solitary or tufted, erect, 60-90 cm. high, striate, 
glabrous and smooth. Leaf-blades flat, attenuated to an acute point, 
glabrous and scabrid ; sheaths with large auricles at the mouth; ligule 
short and truncate. Spike erect then nodding, compressed, distichous, 
6-12 cm. long, dense ; rachis compressed, jointed, tough, sparsely ciliate, 
along the margin. Spikelets 3-nate, the median sessile and fertile, the 
lateral shortly pedicelled and sterile, the fertile floret easily disarticulat- 
ing and falling singly at maturity leaving behind the glumes and the 
lateral spikelets on the rachis. Fertile spikelet : glumes linear-lanceolate, 
glabrous or slightly villous, attenuated to a scabrid awn. Lemma 
lanceolate, more or less coriaceous, 5-nerved, nerves prominent, scarcely 
scabrid on the nerves towards the summit, tapering into a stout, 
straight awn, up to 12 cm. long and 1 mm. wide at the base, scabrid. 
Palea lanceolate, embraced by the lemma, obtuse at the tip, 2-keeled. 
Lateral spikelet : pedicel and glumes more or less villose by appressed 
hairs: resembling those of the fertile spikelet ; lemma 3-nerved, obtuse 
and muticous ; palea slightly shorter than the lemma. 


Quetta ; Lahore. 
2. Hordeum vulgare Linn. 


Hordeum vulgare Linn., Sp. Pl. 84 (1753). 
Hordeum sativum ssp. polystychum (Doell.) Aschr. andGr., Syn. 2: 72 (1902). 
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Similar to H. distichon in culms and leaves. Spikes more or less long 
peduncled, erect then nodding, 6-10 cm. long (excl. the awns), tetra- or 
hexagonous; rachis jointed, tough, compressed, silkily villous at the 
margins. Spikelets 3nate at each node, all the three alike, bisexual, 
fertile and awned ; the florets easily falling and leaving the glumes on the 
spike. Rachilla prolonged above the florets into a villous or scabrid 
collar. Glumes linear-lanceolate, more or less villous, tapering to a fine 
and scabrid awn equalling or exceeding the lemmas. Lemmas more or 
less coriaceous, broadly lanceolate, embracing the palea, with 5 pro- 
minent nerves, slightly scabrid at the summit, tapering to a stout, 
flattened awn scabrid along the margins, up to 15 cm. long and 1 mm. 
broad at the base. Palea subequal, truncate at the tip, 2-keeled, keels 
slightly scabrid towards the summit. Anthers about 3 mm. long. 


Spikelets arranged in 4 rows; spikes tetragonous. ........ ssp. vulgare 
Spikelets disposed in 6 rows; spikes hexaZonous...... 0.000 -ssee ceveevences 


a iecvield cars ies vee inte cabo eile 9 Lee tenet were te eeete neg streteee © gteeseeens SSP, hexastichon 


———ssp, vulgare (Linn.) Hackel in Engl. et Prantl. Nat. Pflanzenfam. 
2, 2, p. 86 (1887), sub H. sativum. 


Cultivated. 


———ssp. hexastichon (Linn.) Husnot, Gram. 75 (1899) —Hordeum hexas- 
tichcn Linn. Sp. Pl. 85 (1753), 


Cultivated. 


3. Hordeum spontaneum K. Koch 


Hordeum spontaneum K. Koch, Linnaea 21: 300 and 430 (1848): Hook. 
f., Flor. Brit. Ind. 7 : 372 (1896). 


Annual. Culms solitary or in a little tuft, erect or geniculate-ascending, 
25-70 cm, high, more or less striate, glabrous and smooth, with brown 
nodes. Leaf-blades up to 13cm. long, 8 mm. broad, flat, attenuated to a 
sharp point, glabrous or with a few scattered hairs, scaberulous. margin 
scabrous ; sheaths terete, tight, striate, glabrous and smooth: mouth with 
two large auricles ; ligule short (less than 2mm.), glabrous, truncate, 
more or less lacerate. Spike long-peduncled, erect. dense, 4-5 cm. long 
(excl. the awns) ; rachis flattened, densely villous silky along the margins, 
jointed and very fragile. Spikelets 3-nate, the lateral sterile, pedicelled, 
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the median fertile and sessile. Fertile spikelet: glumes linear-lanceolate, 
silkily-villous, attenuated into a fine and scabrid awn exceeding much 
the base of the lemma ; rachilla prolonged above the floret into a long 
ciliate-plumose collar. Lemma coriaceous, lanceolate, with 5 distinct 
nerves, scabrid at the summit along the nerves, the rest glabrous and 
smooth, prolonged into an awn which is 10-15 cm. long and 1.5 mm. 
wide at the base, antrorsely scabrid along the margins ; palea subequal, 
lanceolate, obtuse, 2-keeled, keels scabrid at the summit only, Anthers 
2-3 mm. long. Sterile spikelet : glumes resembling those of the median 
spikelet. Lemma muticous, obtuse, scabrid at the summit, 3-nerved ; 
rachilla prolonged into a short and slightly ciliate bristle. 


Quetta, Stocks ; Harboi Hills, Hughes- Buller. 


4, Hordeum murinum Linn. 


Hordeum murinum Linn., Sp. Pl. 85 (1753) ; Hook. f., Flor. Brit. Ind 7: 

372 (1896). 

Annual, Culms tufted, erect or geniculate-ascending, 10-50 cm. 
high, striate, glabrous and smooth. Leaf-blades flat, up to 25 cm. long, 
8mm. broad, attenuated to a point, villous, margins scabrid : sheaths 
terete, tight, the upper more or less inflated, striate. glabrous and 
smcoth. the mouth bearing auricles ; ligule very short (less than 1 mm.), 
truncate and more or less erose-denticulate. Spike 5-12 cm. long (excl. 
the awns), remaining enclosed in the upper sheath for along time then 
more or less long peduncled, cylindric, dense ; rachis very much flattened, 
with scabrid margins, glabrous, articulated and very fragile at maturity. 
Spikelets 1-1.8 cm. long (excl. the awns). Median-spikelet, fertile and 
sessile : glumes linear-lanceolate, prolonged at the apex into a long awn 
(ca. 2.5 cm.), attenuated at the base in a terete pedicel, coriaceous and 
scabrid, pubescent-scabrid on the back, long ciliate along the margins, 
3-nerved. Lemma lanceolate, papyraceous, nerves 5, distinct upwards, 


more or less scabrid towards the summit, attenuated intoa scabrid. 3 cm. 
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long awn; palea subequal, narrowly lanceolate, acute and slightly 2- 
dentate at the apex, 2-keeled, keels scabrid upwards Anthers 1.5-2 mm. 





Fig. 184. Hordeum murinum. 


long. Lateral spikelets pedicelled, male; glumes unequal, the inner linear 
to linear-lanceolate, 3-nerved, more or less ciliate, insensibly passing into 
a long narrow awn, the outer reduced to a scabrid shorter awn; lemma 
and palea similar to the lemma and palea of the fertile spikelet. 


Muree; Swat ;State Khaza Khela ; Peshawar ; Kagan Valley ; Rawal- 
pindi; Quetta, Nawaz; Beluchistan, without locality, Lace. Very 
common. 
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5. Hordeum nodosum Linn. 
Hordeum nodosum Linn., Sp. Pl. ed. 2, 152 (1762). 


Perennial; rhizome densely caespitose. producing more or less 
numerous innovations and fertile culms. Culms 30-80 cm. high, geniculate- 
ascending, thin, striate, glabrous and smooth. Leaf-blades flat then 
involute, up to 12 cm. long, 4 mm. broad,’ glabrous and smooth or 
scabrid towards the summit, margins scabrid and with a few hairs: 
sheaths (lower) slightly dilated, subpersistent (withering), membranous 
or at last coarsely fibrillose, surrounding the slightly thick but not 
distinctly bulbous base of the culms and the innovations, villous with 
long (ca. 1mm.) more or less retrorse hairs, or very shortly pubescent ; 
upper sheaths terete, appressed, striate, glabrous and smooth, auricled at 





Fig. 185. a. Hordeum nodosum ; 


b. var. brevisubulatum, 


the mouth, ligule less than 0.5 mm, truncate, more or less 
erose-denticulate. Spike borne on a 10-20 cm. long peduncle, rather 
dense, 2.5-5 cm. long, 5 mm. wide (excl. the awns) more or less 
attenuated at the base; rachis flattened with ciliate margins, 
articulate, very fragile. Fertile spikelet : glumes reduced to two scabrid 
awns, up to 12 mm. long ; rachilla with internodes not distinct above the 
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glumes, prolonged above the floret ina scabrid bristle. Lemma ca. 7 
mm, long, papyaceous, lanceolate, scabrid near the tip with 
indistinct 5 nerves, tapering towards the apex into a short awn as long 
as the lemma; palea subequal, lanceolate, subacute, 2 keeled, keels 
scabrid at the tip. Amthers ca. 4 mm. long. 


Baluchistan Hindu Bag, Lace. J. J]. Chaudhri ; Baltistan, Skardu, 7700 
ft., Duthie. 
——var. brevisubulatum ; median spikelet 8 mm. (incl the awn) and the 
glumes 5 mm. long. H. brevisubulatum (Trin.) Link in Linnaea 17: 391. 
Quetta, J. I. Chaudhri. 
11, Elymus Linn. 


Erect, usually rather tall perennials with flat or rarely convolute 
blades and slender or bristly spikes. Spikelets usually crowded, some- 
times distant, 2- to 6-flowered, in pairs (3 or solitary in a few species) 
At each node of a usually continuous rachis, placed as in Agropyron but 
the rachilla distorted at the base, bringing the florets more or less dorsiven- 
tral to the rachis ; rachilla disarticulating above the glumes and between 
the florets. Glumes equal, somewhat asymmetric, usually rigid, some- 
times indurate below, narrow to subulate, l- to several- nerved, acute to 
aristate ; lemmas rounded on the back or nearly terete, obscurely 5-nery 
ed, acute or awned from the tip. 


KEY TO THE SPECIES 

1. Glumes collateral, as long as the spikelet...........2. E. dahuricus 
Glumes collateral or subopposite, shorter than the spikelet .............. 2 

2. Glumes collateral ; lemma notched towards the subulate or shortly- 


awned L1P.-cereereererrceseerecrcevecees est adaarewseeeraencenes: aoe do, dasystachys 
Glumes subopposite ; lemma narrowed into a slender awn much 


longer than the lemma... - ..c.ssccesserseeessressseeteeesee 1, E.  sibiricus 
1. Elymus sibiricus Linn. 


Elymus sibiricus Linn., Sp. Pl. 3(1753); Hook. f., Fl. Brit. Ind. 7 : 373 
(1896). 


Culms densely tufted, up to 60 cm. high, ascending, smooth. Leaf- 
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blades up to 25 cm. long, 4-8 mm. wide. nearly smooth ; sheaths snooth ; 
ligule very short. Spike short or elongate, up to 25 cm. long, straight, 
curved or flexuous ; rachis smooth or slightly scabrid. Spikelets gemi- 
nate and fascicled, 1.2-25 cm. long, sessile and pedicelled; rachilla 
slender, minutely scaberulous ; internodes long or short. Glumes sub- 
Opposite, much shorter than the spikelet, narrowly lanceolate or almost 
setaceous, acute or acuminate or the upper only awned, never notched, 
3 nerved. Lemma lanceolate, 5-nerved. narrowed into a slender erect 
or recurved awn, tip toothed or quite entire, glabrous smooth or scabe- 
rulous; awn up to2.5cm. long. Palea with keels ciliate toothed above 
the middle. 
Gilgit, 10-14000 ft. 
2. Elymus dahuricus Turc. 


Elymus dahuricus Ture. in Bull. Soc. Nat. Mosc. 105 (1838) ; Hook f., FI. 
Brit. Ind. 7 : 374 (1896). 


Culms up to 60 cm. high, rather stout and leafy, or shorter more 
slender and leafy at the base chiefly. Leaf-blades 7.5-20 cm. long, 8-4 
mm. wide, flat, finely acuminate, nearly smooth or scaberulous above ; 
sheaths smooth ; ligule very short. Spikes narrow. strict or subflexuous, 
7.5-20 cm. long ; rachis glabrous or nodes pubescent. Spikelets geminate, 
2- to 3-flowered, 8-12 mm_ long. green, imbricating. Glumes collateral, 
linear-lanceolate. acuminate or subaristate, as long as the spikelet, 
strongly 3- to 5-nerved, smooth or scaberulous, rarely toothed on one 
side towards the tip. Lemma lanceolate, more or less distinctly notched 
at the tip, 5-nerved, glabrous to scaberulous, with minutely ciliolate 
nerves; awn 8-12 mm. long Palea_ with keels strongly shortly 
ciliate. 

Karakorum, 7-12000 ft. 

3. Elymus dasystachys Trin. 


Elymus dasystachys Trin in Ledeb. Fl. Alt.1: 120; Hook. f., FI. Brit. 


Ind. 7 : 374 (1896). 
Culms up to 60 cm. high, stout or slender. Leaf-blades 15-30 cm. 


long, 4-8 mm. wide, or narrow with margins involute, smooth ot scaberu- 
lous. Spikes stout, strict, 15-20 cm. long; rachis stout, pubescent, 


sparsely villous or nearly glabrous. Spikelets geminate, 2- to 5 flowered, 
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12 mm. long. Glumes collateral, unequal, subulate-lanceolate, 1- to 
3-nerved, aristately acuminate ; upper nearly as long as lowest floret. 
Lemma lanceolate, more or less silky, rarely almost glabrous, 5-nerved, 
top notched towards the subulate or shortly awned tip. Palea with 
stoutly ciliate keels. 


Gilgit, 8-12000 fet. 


12. Taeniatherum Nevski 


A segregate of Elymus, differing in having spikes dilated at the 
apex by the divergence of the awns; rachis tough, glabrous ; spikelets 
geminate, sessile, 1-flowered with a second floret rudimentary ; glumes 


connate at the base ; lemmas with very long awns, flattened at the base. 
1. Faeniatherum crinitus (Schreb.) Nevski 


Taeniatherum crinitus (Schreb.) Nevski in Acta Univ. As. Med. Ser. 
VIII b, Bot. Fasc. 17 : 38 (1934). 


Annual. Culms tufted or slightly pubescent below the spike. 
Leaf-blades flat becoming rolled in drying, usually 12 cm. long and 
5 mm. wide hairy and smooth ; sheaths terete, glabrous, more or less 
tight, the lower slipping from the culms, 2- auricled at the apex ; ligules 
membranous, less than 0-7 mm. long, glabrous, truncate. Spikes erect, 
enclosed at the base in the uppermost sheath or finally more or less 
long peduncled, 1.5-5 cm. long (excl. the awns); rachis tough, com- 
pressed with faces keeled, glabrous. Spikelets 2-nate at each node, 
sessile, 2-flowered, with the upper floret reduced, Glumes similar, coria- 
ceous, up to 6 cm. long (incl. the awn), subulate, strongly thickened and 
indurated at the base where they are shortly united together and with 
those of the neighbouring spikelet, attenuated into along scabrid awn. 
Lower lemma lanceolate, rounded dorsally, scabrid, 0.8-1.25 cm. long, 
with 5 indistinct nerves, taPering at the summit into a flattened awn; 


awn scabrid, 7-12 cm. long. Palea subequal, narrowly lanceolate. 
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truncate or retuse; keels scabrid. Upper lemma sterile, very much 





Fig. 186, Taeniatherum crinitus. 


reduced. 
Quetta, 7.5.56, J. J. Norris : 15. 6.59, A. H. Khan. 
Tribe 11. Stipeae 


Spikelets all alike, bisex al. 1-flowered, arranged in open or contract- 
ed panicles, very rarely solitary ; rachilla jointed above the glumes, not 
produced beyond the floret Glumes mostly persistent, one or both usually 
as long as or longer than the floret. Lemma usually terete with oe 
Or involute margins, rarely dorsally compressed, becoming rigid an 
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indurated at maturity, 3-to 7-nerved, with the nerves close together at 
the apex, often with a bearded basal callus. awned from the entire or 
9°. toothed tip ; awn simple or divided into 3 branches, rarely suppressed. 


KEY TO THE GENERA 


1, Lemma hyaline, not indurated witha median awn; the two lateral 
nerves produced on each side of awn in two stout, scabrid bristles... 


cl edie Bhas PMG USTRNET BO. eee WWD eee Hs ees teces tececceccacseseseeee L, Trikeraia 
Lemma indurated, awnless or awned but the lateral nerves not 
produced Into sCabrid AWNS --.c. cee cee cee etree et ee eee Ge Leb eee eee e ee eee 2 


2. Lemma awnless: fruit dorsally compressed, indurated, smooth and 


tii E: eis Gees eee enn has adres Ser Gb pei atin teas! Ste evokes: ee Main 
Lemma awned. terete with convolute or involute margins . ..-8--03 
3, Awn SUM Ple sc vsied endesssreacnteaces aes 2a Aas sy tesla Sete otha Sai SI0e hala Do Sik Ralelshs 4 


Awn tripartite, the lateral branches sometimes short ... 3. Aristida 
4. Lemma cylindrical or linear- oblong; awn geniculate or hirsute below 


the knee ; callus sharp pointed, usually narrow and acuminate.......-- 


Hace Guae. “Bede ener vier seis ac oadea boousttalias ganebessuas: casenbas) 4, Stipa 
Lemma broader ; awn very fine, straight, caducous; callus short. 


usually obtuse ...... Seer ba tawewtcieatdtacae. $aee 4 a acca beats 4. 5. Oryzopsis 


1, Trikeraia Bor 


Perennial, rhizomatous grasses. Panicle contracted or effuse with 
short or long branches. Spikelets pedicelled, 1-flowered ; rachilla 
jointed above the glumes, not produced. Glumes equal, more or less 
similar, membranous, 3-nerved. Lemma 5- to 7-nerved, dorsally pilose, 
apex with a median awn but in addition the lateral nerves are produced 
on each side of the awn into two rather stout scabrid bristles. 


1. Trikeraia hookeri (Stapf) Bor 


Trikeraia hookeri (Stapf) Bor in Kew Bulletin 1954 : 555 (1954). 


Stipa hookert Stapf in Jour. Linn, Soc. Bot. 30 : 120 (1894) ; Hook. f., Fl. Brit. Ind. 7 : 238 
(1896). 


Perennial, rhizomatous grass. Culms robust, densely tufted, hard, 


MILIUM 247 


leafy upwards, 90-120 cm. high. Leaf-blades 30-60 cm. long, involute, 
setaceous, sulcate, smooth or scaberulous; ligules membranous, oblong, 
8 mm. long. Panicle oblong. contracted or effuse, loosely branched, 
7.5-25 cm. long, inclined; branches 2- to 4-nate, many-spiculate, 
suberect : axis and pedicels smooth. Spikelets elliptic-acute, 4-6 mm. 
long, yellowish. Glumes equal, more or less similar, oblong-lanceolate, 
acute, minutely scaberulous, 3-nerved. Lemmashorter than the upper 
glume, hyaline, oblong-elliptic, 5- to 7-nerved, dorsally pilose, apex with 
a median awn, the lateral nerves produced on each side of the awn into 
two stout, scabrid bristles more or less curved, slender, hardly twisted 
towards the base. Palea hyaline, nearly as long as the lemma, 2-nerved,. 
dorsally pilose. Callus short, conical, bearded. 


Chitral : Gujar. 
2. Milium Linn. 


Moderately tall grasses with flat blades and open panicles. Spikelets 
l-flowered ; rachilla jointed above the glumes. Glumes equal, obtuse, 
rounded on the back. Lemma a little shorter than the glumes, obtuse, 
obscurely nerved, rounded on the back, dorsally compressed, in fruit 
becoming indurated, smooth and shining, the margins enclosing the 


palea. 
1. Milium effusum Linn. 


Milium effusum Linn., Sp. Pl. 61 (1753) ; Hook. f., Fl. Brit. Ind. 7+: 235 
(1896). 


Perennial. Culms loosely tufted, slender, erect or ascending, 
3- to 5-noded below the middle, 45-150 cm. high. Leaf-blades 10-30 cm. 
long, flat, 5-15 mm. broad, glabrous, margins scabrid ; sheaths rounded on 
the back, smooth; ligule membranous, 3-10 mm. long. Panicle lanceo- 
late to ovate or oblong, very loose, nodding, up to 40 cm. long ; branches 
whorled, flexuous, spreading or deflexed; axis smooth. Spikelets 
narrowly elliptic to ovate. 3-4 mm. long, dorsally compressed. Glumes 
Persistent, ovate to elliptic-ovate, as long as the spikelet, green, 
minutely scabrid, 3-nerved. Lemma lanceolate to elliptic in back view, 
as long as the glumes, dorsally rounded, indurated, smooth and shining, 
finely 5-nerved. Paleaas long as the lemma and similar in texture. 


Anthers 2-3 mm. long. 
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Gilgit, 7-11000 ft., A. H. Khan. 
3. Aristida Linn, 


Annual or perennial grasses with usually convolute leaves and spike- 
like or effuse panicle. Spikelets 1-flowered ; rachilla jointed above the 
glumes, not produced. Glumes persistent, 1- to 3-nerved. Lemma con- 
volute, cylindric, 2-fid or entire at the apex, villous or shortly bearded, 
awn always tripartite, continuous with the lemma or jointed to it; 
column straight or twisted, bristles plumose or the lateral or all naked. 


KEY TO THE SECTIONS 
1. Column present, articulated with the lemma..-...---.c. + ceeeee eee ereeeees 2 
Column absent; awn tripartite from the base, not articulated, 
persistent, glabrous...... ess cecceeeeeese ceeeenee seraeeres 1. Chaetaria 
2. Column articulated at its base with the apex of the lemma....... 3 
Column articulated at its summit below the trifurcation of the awn 


detec ere dia ckeee hare potion cece ecetce eveeesecessesee LL. Pseudarthratherum 


Column twisted or not; branches of the awn, at least the median 
long-plumose att lb baciia oline ieetab aed ewha ois He, veawbaccwees LNG Stipagrostis 
Section I, CHAETARIA 


1. Glumes awned ; the median branch of the lemmatal awn up to 5cm. 


long... ---- sisibba asset bier aoe eesenW alan eeeanee oe teemten ae 1. A. cyanantha 
Glumes awnless, acuminate or mucronate ; the median branch of the 
lemmatal awn not exceeding 2.5cm. in length ........... ---. ashes 2 

2. Lower glume more than 2/3 the upper........ see 2, A, adscencionis 
Lower glume not 2/3 the upper.......ecseccseecesceeeeenes 3. A. depressa 


~ 


Section IJ, PSEUDARTHRATHERUM 
Single species...... AASB CSE aaah isd iden sn eosdeurig apse gee nwa 4. A.mu tabilis 
Section III]. ARTHRATHERUM 


Callus notched at the base ........ -ccee cere ceceee ene 5. A. hystricula 
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Callus not notched at the base; lower glume longer than the 


GPIB E eo see essence eat an staee ag ct aeec suits abana dled iMacs aiden 2 
2. Lower glume up tol.2cm. long; column 18mm. long.................. 
Pn ete Nog hhinnicinaChin Sanwa, UG. A veyleana 

Low erglume more ie 1.2 cm. ieee column 33 mm. long..... ...... 
Santee Re eotnith ca uu: 9. hl HP yeeniats 

Section IV, STIPAGROSTIS 

1. All branches of the awn plumose, subequal............... 8. A. pennata 
Median branch alone plumose, the lateral naked. short ....... ......2 

2. Column plumose. twisted ; Jemma muriculate............:0..ccceeceeeee eons 3 


Column glabrous, hardly twisted; Jemma glabrous, smooth ; basal 


sheaths lamate... 0... ...cccce cee e ceeree ceneeeee ce eee es 9, A. plumosa 

3. Glumes glabrous ; central awn without a naked tip ............ cece 
Perret err? ee ere eer ee ee eee eee rr eee re eer eee rer 10. A. paradisea 
Glumes hairy ; central awn with a naked tip ...... ll. A. hirtigluma 


1, Aristida cyanantha Steud. 


Aristida cyanantha Steud., Nom. ed. 2, 131 (1840); Hook. f., FL. 

Brit. Ind. 7 : 225 (1896). 

Perennial. Culms 90-180 cm. high,5 mm. in diameter, smooth, 
glabrous. Leaf-blades 5-30 cm. long, 5-8 mm. broad, at length convo- 
lute, articulate with the sheath, smooth, glaucous; sheaths smooth ; 
ligule represented by a ridge of hairs. Panicle large, effuse, 30-45 cm. 
long ; branches flexuous, widely spreading, solitary or 2- to 3-nate, 
10-30 cm. long, usually naked for 5-15 cm., scaberulous. Spikelets 
(excl. awns) 8-12 mm. long, 1-flowered, usually dark purple. Glumes 
shortly awned, l-nerved, keels smooth ; lower 9 mm. long, scaberulous 
on the keal, awn 1-1.5 mm. long; upper 11 mm. long. smooth, awn 
2 mm. long. Lemma chartaceous, convolutely folded, glabrous. 3- 
nerved, 7.5-10 mm. long; callus shortly villous, up to 0.4 mm. long. 
Awn 3-partite, not articulated with the lemma, branches subequal, 
minutely scaberulous, the middle up to 50 mm, long. Anthers 5 mm. 
long. 

Murree Hills ; Quetta. Common. 
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2. Aristida adscencionis Linn. 


Aristida adscencionis Linn , Sp. Pl. 32 (1753). 

Annual. Culms up to 60 cm. high, densely tufted, erect or ascend- 
ing, simple or branched ; branches erect, smooth. Leaf-blades up to 30 
cm. long, 1-2 mm. broad, convolute. filliform, smooth or scaberulous ; 
sheaths smooth, with rounded auricles; ligule a row of fine 
hairs. Panicle up to 30 cm. long. contracted, subsecund ; axis filiform, 
smooth ; branches short ; pedicels short, capillary. Spikelets erect, 6-8 
mm. long. Lower glume 4 mm. long, oblong-lanceolate, truncate and 
finely mucronate at the apex, membranous, often purple, scabrid along 
the keel, l-nerved. Upper glume lanceolate,6 mm. long, emarginate or 
2-toothed and apiculate at the tip, the keels usually smooth. Lemma 
linear, compressed, convolute, 8 mm. long or longer, 3-nerved, more or 
less scabrid. Awn 3-partite, not articulated on the lemma, 10-15 mm. 
long, the middle branch longer than the laterals. Callus long, pointed, 
hairy at the base. Palea minute, oblong, hyaline, retuse. 

Lahore ; Quetta; Peshawar; Bolan Pass; WHarnai: Ziarat ; Fort 
Sandeman ; Hyderabad. 





var. pumila (Dec-) Coss. et Dur. Lemma scabrid on the whole 
of its surface, 17 mm. long, much compressed. 


Magharpir near Karachi, J. J. Chaudhri. 
3. Aristida depressa Retz. 
Aristida depressa Retz., Obs. fasc: 4 : 22 (1786). 


Annual. Culms erect or ascending from a decumbent base, densely 
tufted, simple or branched, up to 60 cm. high. Leaf-blades convolute, 
filiform, smooth or scaberulous, up to 25 cm. long, 1-2 mm. broad: 
sheaths smooth; ligule a ridge of short hairs. Panicle narrowly con- 
tracted but more or less lax, sometimes effuse and 3 cm. wide at the 
base and open; branches l- to 2-nate, branched to the base or simple 
to the middle, erect or nodding or flexuous, filiform, scabrid. Spikelets 
7-8 mm. long, glabrous and punctulate or glabrous only below and 
scabrid from the middle to the summit; upper 9-10 mm. long, smooth 
on she keel, very obtuse, distinctly 2-fid at the apex with a mucro from 
the sinus. Lemma linear, 8-9 mm. long, subacute or subobtuse, scabrous; 


on the keel ; callus 0.75 mm. long. Awn continuous with the lemma, 
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3-fid, central branch up to 18 mm. but lateral branches shorter. 
Lahore ; Swat State ; Dera Ismail Khan. 


4, Aristida mutabilis Trin. & Rupr. 
Aristida mutabilis Trin. & Rupr. in Msm. Acad. Petersb. ser. IV, 
150 (1842): Hook. f , Fl. Brit. Ind. 7 : 226 (1896). 

Annual. Culms tufted, erect or geniculate-ascending. simple or 
branched, 15-40 cm high, scabrid. Leaf-blades convolute, up to 10cm. 
long, finely pointed at the tip, glabrous and smooth below scabrid 
above ; sheaths compressed, keeled, slightly scabrid. with long-ciliate 
auricles ; ligules reduced to rim of hairs. Panicle 7-16 cm. long: 
branches solitary bearing at their tips dense clusters of spikelets ; axi 
ssmooth. glabrous at the nodes; branches, branchlets and peduncle scabrid. 
Glumes unequal, 1l-nerved; the lower scabrid, 5-6 mm long (excl. the 
awns), attenuated into an awn; the upper smooth, 2-fid with a mucro 
or a short awn in the sinus, 6.5-7-5 mm. long. Lemma cylindric, con- 
volute, 3-5 mm. long. scabrid at the summit; callus shortly bearded. 
Awn obscurely articulate with the lemma; column scabrid, tortuose, 
equalling the lemma or shorter, usually 1-5 times as long; median 
branches about 12 mm. long. 

Sangla Hill; Hyderabad; Multan; Quetta; Kalachitta Hills; 
Gilgit 

5. Aristida hystricula Edgew. 
Aristida hystricula Edgew. in Jour. Linn Soc. 6: 208 (1852) ; Hook. 
f, Fl Brit. Ind 7: 227 (1896). 


Annual Culms 257-5 cm. high, many from the base, densely 
tufted ; nodes glabrous. Leaf-blades subulate. curved, convolute, 
acuminate, glabrous, up to 2.5 cm. long; sheaths glabrous; ligule a rim 
of fine hairs. Panicle 12-2.5cm long, narrow, few-flowered ; branches 
few, short, erect. Spikelets 9-12 mm. long. Lower glume <-5 mm. long, 
much shorter than the upper, ovate-lanceolate, acute, apiculate. Upper 
glume 9-12 mm. long, linear, cleft at the tip into two subulate lobes, 1.5 
mm long, witha short awnin the sinus. Lemma 4 mm. long; callus 
densely hairy, notched at the base. Awn ~ partite, continuous with the 
lemma: column 1.2 (-2) cm long, twisted, scabrid or pubescent below 
and scabrid above; the branches subequal, slender, 1.2-1.8 (-3.2) cm 
long. 
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Karachi : Hyderabad ; Quetta ; Multan. 
6. Aristida royleana Trin. & Rupr. 


Aristida royleana Trin. & Rupr. in Mem. Acad. Petersb. ser. VI.7: 
160 (1849). 


Annual. Culms up to 60 cm. high, many, geniculute-ascending 
Leaf-blades 5-15 cm. high, 1.2-2 mm. broad; flat or convolute, ciliate at 
the base ; sheaths glabrous; ligule a small ciliate membrane. Panicle 
10-25 cm. long, lax, narrow; axis angular; branches short, erect, cap- 
illary. Spikelets 12-18 mm. long. Lower glume up to |7 mm. long, 
linear-lanceolate, acute, l-nerved, tapering into a slender awn. Upper 
glume 14 mm. long, similar to the lower glume. Lemma 5 mm. long, 
smooth, awned. Awn articulate on the lemma; column 18 mm. long, 
twisted, 3-partite, the middle branch 5.5 cm. long. 


Quetta ; Hyderabad ; Lahore ; Salt Range ; Sheikhupura. 
7. Aristida funiculata Trin. & Rupr. 


Aristida funiculata Trin. & Rupr. in Mem. Acad. Petersb, ser. VI.7: 
159 (1849). 


Annual. Culms simple, densely fascicled, erect, up to 30 cm. high, 
slightly scabrid, glabrous. Leaf-blades flat, then more or less convolute, 
glabrous, smooth ; sheaths glabrous, smooth ; ligule a short ciliate mem- 
brane. Panicle 10-25 cm. long, narrow ; axis angular; branches short, 
erect. Spikelets up to3cm. long. Lower glume linear, 3-nerved, with 
a scabrid keel, 20-50 mm. long. Upper glume linear, l-nerved, usually 
much shorter. Lemma cylindric, glabrous, punctate-papillose at the 
summit, up to 4 mm. long: callus 1-2 mm. long, densely hairy with a 
naked and fine point. Awn with subequal branches, 4-7 cm long: 
column scabrid, tortuose, 3-4.5 cm. long. Anthers 0.5 mm. long. 

Karachi ; Mirpur Khas ; Thatta. , 


8. Aristida pennata Trin. 


Aristida pennata Trin. in Mem. Acad. Peteresb. 6 : 488 (1815). 

A robust perennial with a much branched more or less creeping 
rhizome. Culms erect, simple or branched, at the base, few-noded, 
terete, smooth, Leaf-blades up to 25 cm. long, 2-3 mm. wide, convo- 
lute, acute, scabrid on both surfaces ; longer than the internodes, tight, 
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terete or slightly compressed, the lower ones more or less gaping, dis- 
tinctly scabrid all over, with hyaline margins; auricles shortly but 
densely bearded ; ligule a short, ciliate membrane. Panicle erect, shortly 
exserted or sheathed by the uppermost leaf, at first contracted then 
effuse, 20 cm. long, 15 cm. wide; axis glabrous, angular: branches 
solitary, branched from near the base ; axils glabrous or slightly bearded. 
Spikelets 1.66 cm. long. Lower glume 16mm. long, glabrous and rough, 
5-nerved. Upper glume 13-14 mm. long, 3-nerved, glabrous and rough ; 
sometimes both the glumes much shorter. Lemma 5-6 mm. long, strongly 
keeled, 3-nerved, suddenly contracted into a callus, oblique, sharp 
pointed, laterally bearded, 1-15 mm. long. Awns densely plumose 
with long spreading hairs, 10-15 mm. long, tips obtuse or acute with 
a naked exserted scabrous point ; column very short. 


Ziarat ; Kharan ; Loralai ; Bolan Pass. 
9, Aristida plumosa Linn. 


Aristida plumosa Linn., Sp. Pl. ed. 2: 1666 (1762); Hook.f., Fl. Brit. 
Ind. 7 : 228 (1896). 


Perennial. Culms erect or geniculate-ascending, simple or sometimes 
branched, up to 30 cm. high, 2-noded, glabrous ; lower internodes lanate 
the upper shortly hairy or glabrous, Leaf-blades convolute, up to 10 cm. 
long, 0.9 mm. broad, glabrous; sheaths (lower) densely tomentose, the 
upper glabrous ; ligule a rim of short hairs. Panicle erect, loose, generally 
enclosed by the uppermost sheath at the base ; axis more or less scabrid ; 
branches geminate, many-flowered, naked at the base; branches and 
pedicels scabrid. Spikelets up to 1.8 cm. long. Lower glume lanceolate, 
l- to 3- nerved, 15 mm. long, more or less obtuse. Upper glume 
narrower, l-nerved, up to 18 mm. long. Lemma 6-7 mm. long; callus 
2mm. long, densely hairy, the hairs not reaching the middle of the 
lemma. Awn with unequal branches ; middle branch up to 5 cm, long, 
naked at the base, plumose upwards with the tip naked ; lateral branches 
0.8-2 cm. long, naked, column not tortuose, glabrous. Anthers 2 mm. 
long. 


Mianwali: Khanewal; Multan; Bahawalpur; Quetta; Qila Sai- 
fullah ; Nushki ; Fort Sandeman; Hyderabad; Quetta. 
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10. Aristida paradisea Edgew. 
Aristida paradisea Edgew. in Jour. As- Soc. Beng. 16 : 1219 (1847). 


A perennial grass with a short rhizome. Culms up to 45 cm. high, 
erect or geniculate-ascending, simple or branched. Leaf-blades rather 
stiff, articulate on the sheaths, lower up to 20cm. long; sheaths terete, 
tight, glabrous and smooth, bearded at the mouth; ligules absent. 
Panicle loose, up to 15 cm. long ; axis scabrid ; branchlets scabrid, bear- 
ing the spikelets in racemes ; pedicels scabrid. Spikelets up to 9 mm. 
long. Lower glume 6-7 mm. long, subnavicular, fimbriate at the apex, 
3-nerved, glabrous or with scattered hairs. Upper glume 7-9 mm. long, 
3-nerved, inserted slightly higher up, narrower than the lower. emargi- 
nate at the apex. Lemma3mm. long; callus densely setulose. Awn 
with very unequal branches; median branch up to 3.5 cm. long, long- 
plumose, the lateral branches 6-12 mm. long, more or less divergent; 


column as long as the lemma, papillose-scabrid, conspicuously laxly 
hairy, bearded-hirsute near the apex. 
Kala Bagh ; Hyderabad ; Bhakkar. 
11. Aristida hirtigluma Steud. 


Aristida hirtigluma Steud., Nom. ed. 2, pt. 1: 131 (1840) ; Hook. f., Fl. 
Brit. Ind. 7 : 227 (1896), excl. A. pogonoptila. 


Annual or perennial. Culms tufted, erect, up to 40 cm. high, 
slightly scabrid ; nodes glabrous. Leaf-blades 5-10 cm. long, 0.9 mm. 
wide. slightly scabrid below, very shortly hairy above with long hairs 
towards the base, convolute filiform with capillary tips; sheaths quite 
glabrous except fora few long hairs at the mouth, margins hyaline ; 
ligule a ciliate rim. Panicle narrow, up to 20 cm. long, erect, few- 
spiculate ; axis glabrous, slightly scabrid. Spikelets up to 20 cm. long. 
Lower glume 6-8 mm. long, lanceolate or oval-lanceolate, acute, 3- 
nerved, 2-lobed or erose at the tip, velutinate-ciliate on the back and the 
margins. Upper glume up to10 mm. long, mucronate or short-awned, 
emarginate or short-awned, emarginate or 2-fid at the apex, hairy on the 
back and the margins. Lemma 3 mm. long, cylindric, glabrous, slightly 
muricate ; callus 0.7-1 mm. long, bearing 2 rings of white hairs, the lower 


with shorter hairs while the upper (at the base of the lemma) with long 


hairs reaching the middle of the lemma. Awn articulated on the lemma, 
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the median branch up to 7 cm. long, naked at the base and at the tip, 
otherwise plumose ; column 7-10 mm. long, tortuose, tuberculate-scabrid 
and more or less plumose with long hairs. Anthers 3-4 mm. long. 

Thana Bullo Khan ; Peshawar ; Karachi; Rawalpindi; Dera Ismail 
Khan ; Khewra ; Bolan Pass. 


4, Stipa Linn. 


Perennial rarely annual grasses with convolute rarely flat leaves. 
Panicle effuse or contracted or almost spike-like. Spikelets narrow, 
1-flowered ; rachilla jointed above the glumes, not produced. Glumes 
Persistent, l- to 3-nerved. Lemma convolute, cylindric or oblong- 
cylindric, 5- to 7-nerved, rather rigid, tip gradually tapering or minutely 
2-lobed; callus more or less bearded, usually pungent; awn simple, 
continuous with or jointed on the lemma, bent or geniculate, twisted 
below, plumose or naked above the knee. Palea 2-keeled or 2-nerved, 
almost as long as the lemma or shorter. Ovary glabrous; styles distinct ; 
stigmas plumose. Grain cylindric, tightly embraced by the hardened 
lemma and Palea. 


KEY TO THE SPECIES 


1, Awn plumose or hairy throughout its length..... 1. S. szovitsiana 
Awn plumose above the column only......... 6. 0. eee 2. S. himalaica 
Awn glabrous or hairy on the column omly ....-..ceeseee cee eee eee ee eres 2 

2. Tip of the lemma entire.....-.cccceccesesccenne coreg sseeeeengeceeeee es “Ack Sinus 3 
Tip of lemma 2-fid or 2-toothed.........sseee + igre esdubiaunirce Ne eae 5 

3. Perennial ; culms 30-90 cm. high... -:ccecsecee ceceeeeeee ere gree cee tine nes 4 


Annual; culms 5-10 cm. high: panicle partially enclosed in the 


sheath ; awn 5-10 cm. long ; column hairy... ..---.-- 3. S. tortilis 


4, Awn 3.6 cm. long ; lemma hairy.......01 ceeccecereee eee cose 4. S. sibirica 
Awn 15-20 cm. long, glabrous throughout --.... -..-- 5. 5S. capillata 
5. Column of the awn twisted.......esecscseee crreeeee = ‘ice dni ieee eats 6 
Column of the awn not twisted ....... 0. -0+- + 6 S  splendens 


6. Panicle lax: lemma 1/2 as long as the upper glume; palea much 


shorter than the lemma ..........4.66 -seeeeee ees ... 7. §, jacquemontit 
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Panicle dense, compact ; palea nearly as long as the lemma............ 


gadilite Sodan see ibiiges Ci Resvanvin ent iesten nn te eet. Be SS chitralensis 


1. Stipa szovitsiana Trin. 
Stipa szovitsiana Trin. in Hoh. Bull. Soc. Nat. Mosc. 243 (1838), 


Perennial. Culms 15:35 cm. high, densely tufted, clothed below 
with shining sheaths, slightly pubescent, esp. at the nodes, 10-25 cm. 
long, filiform, tips long capillary ; sheaths of uppermost leaf 10-15 cm. 
long, 4-6 mm. wide. scabrid; ligule membranous, hyaline, 4 mm, long, obtuse. 
Panicle elongate, narrow, more or less enclosed in the dilated sheath of 
the uppermost leaf ; branches and pedicels short, erect. Spikelets 1.2 cm. 
long. Glumes hyaline, 7 cm. long, tips slender, twice as long as the 
glume ; lower glume I-nerved or 3-nerved at the base ; upper 3-nerved. 
Lemma cylindric, silkily hairy ; callus 1/6 the lemma, bearded. Awn 
10-15 cm. long. plumose throughout its length, column 1/4 of its length. 

Dir ; Chitral ; Quetta ; Ziarat. Common. 


2, Stipa himalaica Roshev. 
Stipa himalaica Roshev. in Not. Syst. Hort. Petrop. 5: 11 (1924). 
Stipa pennata Hook. f., Fl. Brit. Ind. 7 : 230 (1896) non Linn. 


Perennial. Culms 30-60 cm. high, densely tufted. Leaf-blades 
30-45 cm. long, rigid, convolute, very scabrid ; sheaths smooth or rough ; 
ligule oblong. membranous, 8 mm. long. Panicle narrow, sheathed at 
the base. few-flowered ; branches short. Spikelets 2.5 cm. long. Glumes 
4.5 mm. long, hyaline, subequal, cuspidately acuminate. Lemmal cm. 
long, hirsute, glabrous above; callus 5 mm. long. Awn twisted and 
glabrous from the lower third, 13.5-24 cm. long, plumose above the 


column only. 
Ziarat, Juniper Tract ; Upper Swat ; Gilgit ; Kagan, Babusar Pass. 
3. Stipa sibirica Lamk. 


Stipa sibirica Lamk., Illustr. 1 : 158 (1791); Hook, f, Fl. Brit. Ind. 7: -31 
(1896). 


Perennial. Culms 30-60 cm. long, 2-3 mm. wide, smooth; ligule 
membranous, oblong. Panicle elongate, very narrow, 15-30 cm. long, 
inclined ; branches 2-nate, 6 cm long,. erect and appressed, rarely 
spreading, scaberulous ; pedicels usually shorter than the spikel ets. 
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Spikelets terete, lanceolate, green, 6-8 mm. long. Glumes subhyaline, 
oblong-lanceolate, 8 mm. long, hyaline, 1-nerved. Lemma as long as the 
upper glume, terete or slightly dorsally flattened, hairy ; callus short, 
conical. Awn about twice as long as spikelets, rather stout, hairy towards 
the base only ; column tortuose. Palea as long as the lemma, linear, 
obtuse, dorsally hairy. Anther tips bearded. 


Kagan Valley : Shogran : Swat : Kalam. 
4. Stipa tortilis Hook. f. 


Stipa tortilis Hook. f., Fl. Brit. Ind. 7 : 231 (1896) non Desf. 

Annual. Culms very slender, tufted, 10 15 cm. long, 4 mm. wide, 
scabrid below hairy above; sheaths smooth, beared at the mouth, the 
uppermost dilated; ligule reduced to a ciliate rim. Panicle dense flowered, 
almost spiciform 2.5-10 cm. long, partially sheathed at the base; sheath 
6 mm. broad. Spikelets fascicled, 18-25 mm. long. Glumes subequal, 
1.5-1.8 cm. long, hyaline, setaceously linear, 3-nerved. Lemma 4 mm. 
long, linear, hairy or scabrid ; callus 2 mm. long, acute, bearded at the 
top only. Awn 5-10 cm. long, straight: column only hairy. Anthers 
with bearded tips. 

Peshawar ; Quetta; Fort Sandeman; Campbellpur; Khyber Pass 
Kohat-Hangu. 

Stipa capillata Linn. 


Stipa capillata Linn. Sp. Pl. ed. II. 116 (1762); Hook. f., Fl. Brit. 

Ind. 7 : 230 (1896) 

Perennial. Culms 30:90 cm. high, rather stout. glabrous. smooth. 
Leaf-biades 30-60 cm. long, filiform, convolute, scaberulous ; ligule 
lanceolate, membranous. Panicle very narrow, more or less enclosed in 
a sheath which is 15-25 cm. long witha filiform blade often as long as 
itself : branches and pedicels short. Spikelets 2.5 cm. long, white glisten- 
ing hyaline. Glumes unequal; lower shorter than the upper, very narrow, 
with finely acuminate tip, 5-nerved below; upper glume similar but 
longer, 5-nerved. Lemma 1/2 as long as the upper glume (1.25 cm.), 
glabrous above, nerves pubescent below ; callus 1/2 as long as the lemma, 
scabrid, bearded at the top. Awn 15-20 cm. long, flexuous, smooth, 
glabrous throughout. Palea glabrous. Anthers with naked tips. 

Chitral, 
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6. Stipa jacquemontii Jaub. & Spach 


Stipa jacquemontii Jaub, & Spach, Illustr. Pl. Orient. 4: 60 (1850-53) ; 
Hook. f., Fl. Brit. Ind. 7 : 232 (1896). 


Perennial. Culms erect, densely tufted, 25-45 cm. high. Leaf 
blades convolute, filiform, 16-25 cm. long, erect, subflexuous ; ligule 
avery short membrane. Panicle narrow, 10-15 cm. long. erect or 
slightly inclined ; lower branches 7.5 cm. long; branchlets bearing 
one or two erect spikelets at the extremity. Spikelets erect, green 
or purple, 4-6 mm. long, linear-lanceolate. Glumes subequal, lanceo- 
late, acuminate, 3 nerved, 6 mm. long, with broad hyaline margins, 
Lemma terete, villous, about 4.5 mm. long, tip minutely 2-toothed ; 
callus short, conical, oblique, bearded; awn geniculate, twisted, 2.5- 
3.2 cm. long. Palea much shorter than the lemma. 


Quetta; Kagan Valley : Shogran. 


7. Stipa chitralensis Bor 


Stipa chitralensis Bor in Kew Bull. 1954: 500 (1954). 


A grass with a perennial rhizome. Culms erect, up to 40 cm. high, 
entirely covered by the sheaths, smooth, glabrous; nodes glabrous. 
Leaf-blades erect, up to 22 cm. long, 6mm. broad. smooth and glab- 
rous on both surfaces; sheaths loose and glabrous with ciliate auri- 
cles ; ligule membranous, truncate, 1.5 mm. long. Panicle congested 
compact, 9 cm. long, 2 cm. wide, axis smooth, glabrous ; branches 
short, smooth, glabrous. Spikelets shortly pedicelled, 9.5 mm: long, 
lanceolate. Lower glume 8 mm. long, 2.5 mm. broad, oblong acute, 
hyaline, glabrous, smooth, 3 nerved, the lateral nerves anastomosed 
with the median. Upper glume 8.5 mm. long, 2 mm. broad, oblong, 
acute, 5-nerved. Lemma 9.5 mm. long, 2.5 mm. broad, membranous, 
S-nerved, apex 2-fid with the lobes 2.5 mm. long. hyaline, dorsally 
pilose with the hairs 2 mm. long; callus obtuse, hairy, 0.5 mm. 
long, column 6 mm _ long, contorted, antrorsely scabrid. Palea 9 mm. 
long, pilose between the nerves. Anthers 6 mm. long. 


Chitral: Guger, Harris. 


ORYZOPSIS 350 
8. Stipa splendens Trin. 


Stipa splendens Trin, in Spreng., Neue Entdeck. 2: 54; Hook. f., 
FI Brit. Ind. 7 : 232 (1896). 


Perennial. Culms robust, 1.2-2m. high, as thick as a goose-quill 
below, yellow, shining. Leaf blades convolute, 15-30 cm. long, scabrid ; 
sheaths loose, smooth or scaberulous; ligule elongate. Panicle very 
large, 30-50 cm. long, loose or contracted, pyramidal when open: axis 
slender, smooth; branches semiverticillate, capillary. 10-25 cm. long, 
simple below branched above. Spikelets dull or purplish, 5-6 mm. 
long, sessile or shortly pedicelled. Glumes as long as the spikelet, 
unequal, oblong-lanceolate, subacute, lower shorter, l-nerved. upper 
longer, 3-nerved. Lemma as long as the glumes, silky villous, 2-fid 
at the apex; callus short, conicale Awn 10-15 mm. long, weakly 
geniculate, not twisted ; palea villous. Anthers bearded at the tips. 

Gilgit, M.S. Zahur, Shaukat Ali. 


5, Oryzopsis Michx. 


Perennial tufted grasses with flat leaves. Panicle effuse or con- 
tracted, often lax and nodding. Spikelets ovoid or lanceolate, usually 
awned ; rachilla jointed above the glumes, not produced. Floret one, 
hermaphrodite. Glumes equal or subequal, persistent, usually acute or 
subacuminate, thin, 3- to 5- nerved, the side nerves often short. Lemma 
shorter or as long as the glumes, convolute, more or less dorsally flat- 
tened, ovate or obovate or lanceolate, 5- (very rarely 3) nerved. rigidly 
membranous to coriaceous, tip obscurely 2-lobed ; callus very broad and 
short, obtuse ; awn (when present) arising from the minute sinus in the 
tip, jointed on the lemma and deciduous, bristle-like, scabrid. Palea 
almost as long as the lemma or rather shorter. Grain tightly enclosed 
by the hardened lemma and palea. 


KEY TO THE sPECIES 
1. Lemma smooth, 3.5 mm. long....-----..++ poi dhe ess 1. O. microcarpa 
Lemma hairy, more than 4 mm. long ----...--+---+ ss+0+ enepceptess Sisewve 
2. Spikelets 7-7.5 mm. long ; lemma as long as the glumes .----- seers sees 


2. O. aequiglumis 


ne enw wean ems erg Bee eesersee 
eS ble lola Sieie.e.8 9ie.0S.0.0,6 6 0.4Re Le Be sO Soe Ome es ee cB eee Oey 
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3 Panicle very narrow, strict ; branches short, erect... 3. O. lateralis 
Panicle open ; branches long and Spreading -<+ <-01siexisuivec eas vavescts aves. 4 


4. Panicle 15-30 cm. long ; branches in distant pairs, many-spiculate .. 


ages 4. O. munroi 


Panicle up to 9 cm.long, 6 cm. wide ; branches few-spiculate 


eet een ete ee = emer ree Cee + Fee e ee ro ee Ht eme ners tse e tone 


ebe 5. O. wendelboi 
1. Oryzopsis microcarpa Pilger 


Oryzopsis microcarpa Pilger in Notizbl. Bot. Gart. Berlin 14 : 346 (1939). 

Perennial. Culms up to 70 cm. high, terete, stout, glabrous. Leaf- 
blades up to 25 cm. long, 2.5 mm. broad, linear, acuminate, scabrid; 
sheaths tight, striate, glabrous ; ligules hyaline,5 mm. long. Panicle up 
to 30 cm. long ; branches open, in distant pairs, lower up to 12.5 
cm. long, naked for 8 cm. then branching shortly and bearing 
9.5 spikelets; axis, branchlets and pedicels scabrid. spikelets 
ovate-elliptic, acuminate, 7 mm. long, straw coloured above but 
greenish at the base. Lower glume as long as the spikelet, 3-nerved, the 
lateral nerves short and close to the median, smooth, glabrous, dorsally 
rounded Upvper glume similar but narrower than the lower, as long as 
or shorter than the upper. Lemma elliptic-acute, dark brown, shining, 
smooth, 3.5 mm. long, 1.5 mm. broad. Palea as long as the lemma, 2- 


nerved, smooth. 
Quetta, Hanna Valley, 12.5.54, Asghar Ali, 


2 Oryzopsis aequiglumis Duthie 


Oryzopsis aequiglumis Duthie, Grasses. N, W. Ind. 27 (1888). 
Oryzopsis duthtei Hack. ex Hook, f., I'l. Brit, Ind. 7 : 234 (1896), 


Perennial. Culms up to 123 cm. high, smooth and glabrous. Leaf- 
blades up to 30 cm. long, 5 mm. broad, rough on the upper surface, very 
rough below ; sheaths as long as or longer than the internodes, tight, 
striate, scaberulous ; ligule membranous, lacerate, 5 mm. long. Panicle 
nodding, up to 30 cm long ; lower branches 2- to 3- nate, up to 18 cm. 
long ; naked at the base for 8 cm. and then branching and with many 
spikelets ; nodes 9 cm. apart in the lower portion of the panicle: pedicels 
3-10 mm. long. Spikelets 7-7.5 mm. long, oblong-acuminate, green 
or witha pale purple tinge. Lower glume as long as the spikelet, elliptic 
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acute when flattened, 5- nerved, the 2 lateral nerves very short. Upper 
glume as long as the lower, 3- nerved. Lemma slightly shorter or as long 
as the glumes, narrowly elliptic-acuminate, 3- nerved, 2 sparsely covered 
with a mat of brownish appressed hairs, awned ; awn up to 13 mm long. 
Palea as long as the lemma, 2-nerved. 

Kagan Valley ; Juniper Tract, Ziarat. 


3, Oryzopsis lateralis Stapt 
Oryzoysis lateralis Stapf in Hook. f., Fl. Brit. Ind. 7 : 234 (1896). 


Perennial. Culms densely tufted, forming a stout branching base, 
smooth. Leaf-blades 2-10 cm. long, convolute, filiform, smooth or nearly 
so, acuminate, stiff or flexuous: ligule hyaline, Panicle very narrow 
strict, 10-25 cm. long; axis smooth ; branches short. erect. scaberulous ; 
pedicels short, scaberulous. Spikelets 4-5 mm. long, ovoid 
ot ovate-lanceolate, subrostrately acuminate, green or tipped with 
purple. Glumes subrostrately acuminate, faintly 5-nerved, the pair next 
the midrib arching and anastomosing with the median, outer pair 
similarly arching; lower longer than the upper; upper more obscurely 
3-to 5-nerved. Lemma 4 mm. long. shorter than the upper glume, 
lanceolate, finely subsilky, purpurescent, tip minutely 2-toothed ; 
awn 2,5-5 mm. long, not twisted. 


Hazara ; Baltistan ; Karakoram ; Dir ; Thandiani ; Kagan; Gujar; 
Chitral. 
4, Oryzopsis munroi Stapf 


Oryzopsis munroi Stapf in Hook. f., Fl. Brit. Ind. 7 : 234 (1896). 


Perennial. Culms 60- 110 cm. high, terete, stout or slender, glabrous, 
smooth; nodes glabrous. Leaf-bla les 10-25 cm. long, 2.5-6 mm. broad, linear, 
acuminate, tapering toa fine point, scaberulous ; sheaths tight, glabrous, 
scaberulous between the nerves; ligule hyaline, oblong, 3.5 mm. long. 
Panicle 15-30 cm. long; branches open, 2-nate, distant, lower up to 
9cm. long. naked for 2.5 cm. then branching shortly and bearing 9-10 
shortly pedicelled spikelets towards the ends ; axis, branches, branchlets 
and pedicels glabrous but scabrid. Spikelets ovate to lanceolate, 
rostrately acuminate, 4-6 mm. long, green with purple tips. Lower 
glume as long as the spikelet, 3- to 5-nerved, the lateral nerves very short, 
smooth, glabrous, dorsally rounded, keeled towards the tip with the keel 
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scabrid. Upper glume similar, 5-nerved, as long as the lower or shorter. 
Lemma elliptic-acute, dark brown, 4 mm. long, lanceolate, 1.5 mm, 
broad, 5-nerved, dorsally covered with numerous yellowish hairs ; awn 4-8 
mm long, straight or slightly curved, antrorsely scabrid, caducous. 
Palea as long as the lemma, 2-nerved, covered with yellowish hairs. 


Kagan Valley ; Murree Hills ; Swat State ; Chitral ; Gujar 


5. Oryzopsis wendleboi Bor 


Or yzopsis wendeltoi Bor ex Wendelbo in Nytt Mag. f. Bot. 1: 16 (1952). 

A glaucous, caespitose perenaial grass. Culms up to 30cm. high, 
terete, slender, glaucous, leafy throughout ; nodes glabrous. Leaf-olades 
involute or convolute, setaceous, glaucous, up to 8 cm. long, flat, 2 mm. 
broad, linear, acuminate, tapering toa fine point, rugose on the upper 
surface, margins scabrid ; basal sheaths loose, scarious. smooth, glabrous, 
striate, tardily loosened, those of the culms tight, glaucous, striate, 
Inargins hyaline, glabrous, minutely scabrid between the nerves; 
ligule white, membranous, 4-5 mm. long. Panicle up to 9 cm. long, 6 
cm. wide; branches open, few-spiculate ; axis, branches, branchlets 
and pedicels smooth, glabrous. Spikelets elliptic, acuminate, 5-6 mm. 
long, purple or purple at the base and whitish above. Lower glume as 
long as the spikelet, 3-nerved, smooth, glabrous, acuminate, dorsally 
rounded, keeled towards the tip with keel scabrid. Upper glume similar, 
5-nerved, as long as the lower or slightly shorter. Lemma elliptic, 
acute, dark brown, 4 mm. long, lanceolate, 1.5 mm. broad, 5-nerved, 
dorsally covered on the sides with short yellowish hairs. Palea as long 
as the lemma but narrower, 2-nerved, covered with short, yellowish 
hairs near the top. Stamens 3 ; anthers 2.5 mm. long, purple. Caryopsis 
3mm. long ; hilum linear, 2mm. long. Awn 25 mm. long, straight, 


purple, antrorsely scabrid, caducous. 
Chitral : Barum Gol. Shokor Shal, Per Wendelbo. 


12, Tribe : Zoysieae. 


Spikelets hermaphrodite or some hermaphrodite and others male, 
1-flowered, falling entire. either singly or inclusters of 2-5, in slender 
spiciform panicles or racemes ; rachilla usually not produced beyond the 
floret. Glumes equal or the lower much smaller and suppressed, awnless 
or with a straight awn from the tip, the upper or both often indurated. 
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Lemma shorter than the upper glume, hyaline or delicately membranous, 
l-to 3-nerved, usually awnless. 


KEY TO THE GENERA 


1. Spikelets falling in clusters or 2-5; glume with hooked spines 


on the back tg fea is 1, Tragus 
Spikelets falling singly a sat ses 2 

2. Glumes long awned ; lemmas not pectinate 2. Perotis 
Glumes awnless ; lemmas pectinate es 3. Latipes 


1, Tragus Haller. 


Annual or perennial grasses with ascending or decumbent culms ; 
blades rather rigid, with cartilaginous, ‘spinulosely-ciliate margins. 
Panicle cylindric, slender ; all the spikelets of a cluster fertile, 3.5-4 mm. 
long. Spikelets sessile, in deciduous clusters of 2; rachilla tough. not 
continuous beyond the floret. Floret 1, hermaphrodite. Glumes very 
dissimilar, the lower minute, or quite suppressed, hyaline, upper 
longer, 5-nerved, membranuous between the hispid or spine-hooked ribs 
and nerves. Lemma lanceolate to lanceolate-oblong, membraauous, 
3-nerved; palesas long as the lemma, 2-nerved. Embryo 1/3 length 
of the caryopsis ; hilum punctiform, basal. 


1. Tragus biflorus (Roxb.) Schult. 


Tragus biflorus CRoxb.) Schult., Mant. 2 : 205 (1757). 
Tragus racemosus Hook. f., Flor. Brit. Ind, 7 : 97 (1896) non Scop, 


Lap pago biflora Roxb. FI. Ind, 1 : 281 (1832), 


An annual or perennial grass. Culms short, rigid, decumbent, 
spreading or erect, leafy almost to the top, 5-20 cm. high Leaf-tlades 
flat, lanceolate, narrow, base subcordate, glabrous, margins distartly 
spinulose, up to 6 cm. long, 3 4 mm. broad; sheaths long, the uppermost 
like a spathe, loose, margins scatious and minutely ciliate ; ligule a dense 
ridge of stiff hairs. Raceme-spike-like, 1.5-7 cm. long ; axis scabrid. 
Spikelets 35-4 mm. long. 1-flowered. borne in groups on a short 
peduncle. Lower glume usually suppressed. if present. very minute and 
hyaline. Upper glume narrowly lanceolate, 3.5 mm. long, acuminate, 
embracing the lemma, ‘-nerved, these being present as ribs on the dorsal 
surface and bear hooked spines. Lemma ovate-lanceolate, ‘just over 2 
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mm. long, puberulous, embracing a narrowly oblong palea and a bisexual 
flower. 


Sukkur, Hyderabad ; Karachi ; Peshawar ; Quetta ; Multan; Rawal- 
pindi ; Lahore. Very common. 


2, Perotis Ait. 


Annual or perennial grasses with leafy culms and usually broad 
leaves. Inflorescence a pseudo-spike like raceme, villous from-the long 
capillary awns. Spikelets 1-flrd. very small, narrow, sessile or subsessile, 
solitary, jointed below the glunes ; rachilla not produced. Glumes equal. 
rigidly membranous, l-nerved, passing into long capillary awns. Lemma 
much ‘shorter, thin membranous, lanceolate, acute, hyaline, 1-nerved ; 
palea very minute, hyaline, nerveless. 


1, Perotis hordeiformis Nees 


Perotis hordeiformis Nees ex Steud., Nom. ed. 2 : 306 (1840). 
Perotis indica (Linn.) O. Ktze , Rev. Gen. PI, 787 (1891), 
Perotis latifolia Ait., Hort. Kew. 1 : 85 (1789) ; Hook. f., Flor. Brit Ind. 7: 98 (1896). 


Annual or sub-perennial. Culms tufted, up to 43 cm. high, erect 
from a geniculate base, smooth and glabrous. Leaf-blades flat, ovate or 
lanceolate, base cordate, tapering to an acute tip, surfaces smooth and 
glabrous, margins spinulose, 1.2-1.5 cm. long, 4mm. to 1 cm. broad ; 
sheaths short, loose, smooth and glabrous, margin scarious ; ligule a very 
minute, membranous ridge : upper margin erose or ciliate. Raceme spike- 
like, terminal, consisting of numerous small spikelets seated upon very 
short pedicels on a central, simple, scabrid rachis which is 2.5-20 cm. 
long. Spikelets 2.5-4 mm. long; callus conical. Glumes subequal, 2.5-4 
mm. long, linear, narrow, scabrid or hispid. tapering into a scabrid, purple 
awn up tol.5cm. long. Lemmal mm. long, hyaline, narrowly lanceo- 


late ; palea narrow, about as long as the lemma, hyaline. Embryo 1/3 the 
grain, hilum small. basal. 


Lahore, M. S. Zahur. 


3. Latipes Kunth. 


Perennial grasses with subulate or convolute leaves. Inflorescence 


a simple spike-like raceme. Spikelets 1-flowered, borne in Pairs, per- 


sistent on the flattened, truncate, spreading, jointed pedicels; one perfect, 
the other barren, Glumes thickly coriaceous ; lower usually the longest, 
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narrow, recurved, 3 nerved, with pectinate margins, dorsally smooth ; 
upper lanceolate, spinuousely tuberculate, embracing the lemma. Lemma 
shorter than the upper glume, oblong, acute, hyaline; palea minute. 


linear-oblong. 
1. Latipes senegalensis Kunth. 


Latipes senegalensis Kunth, Rev. Gram. 1: 201 (1829); Hook. f., 
Fl. Brit. Ind. 7 : 97 (1896). 


Perennial. Culms 7-30 cm. high, wiry, creeping, with many erect 
or spreading branches, leafy. Leaf-blades 2.5-7.5 cm. long, subulate, 
convolute ; * sheaths glabrous ; shorter than the internodes, mouth 
hairy; ligule absent. Raceme 5-15 cm. long; rachis glabrous ; 
pedicels distant, 25 mm. long. cuneate, flattened, with winged and 
ciliate margins, bearing at the broad apex 2 purplish brown spike- 


4 





Fig, 187. Latipes senegaelnsis 
lets, one perfect, the other not. Lower glume about 3 mm. long. 
lanceolate, narrow, recurved, 3-nerved. with pectinate margins, 
purplish brown. Upper glume rather more than 2.5 mm. long, ovate- 
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lanceolate, purplish-brown, tuberculate on the back. Lemma 15. mm. 
long, ovate-oblong, acute, hyaline. 


Hyderabad ; Karachi ; Quetta. 
Tribe 13. Phalarideae 


Spikelets alike, hermaphrodite, strongly laterally compressed, 3- 
flowered with the lower 2 flowers male or barren and terminal floret 
bisexual, arranged in open or contracted sometimes spike-like pani- 
cles: rachilla disarticulating above the glumes and between the florets, 
not rarely produced beyond the upper floret. Glumes persistent, 
equal and as long as the spikelet, or the lower or both’ shorter, 
membranous to chartaceous Lower two lemmas longer than the 
third or smaller, in some cases reduced to minute scales. awnless 
or awned from the back or tip; terminal lemma awnless. 


KEY TO THE GENERA 


1. Spikelets subterete .. -..--.-+:+ nihirmetannyeseca nesses (Anthoxanthum) 


Spikelets more or less*flattened. sisi bi idsaen ke Win bicadadantevousar ence 
2. Lower lemmas reduced to minute scales ..... .... .... -1. Phalaris 
Lower lemmas well developed... ---+-+-eeeeees ie aay 2. Hierochloe 


1. Phalaris Linn. 


Annual or perennial grasses with flat leaves. Panicle contracted, 
more or less spiciform. Spikelets laterally compressed ; rachilla dis- 
articulating above the glumes, not or obscurely produced beyond the 
terminal floret. Florets 3; the lower two minute, rudimentary, 
the uppermost hermaphrodite. Glumes subequal, keeled; keel often 
winged. Empty lemmas very small, subulate to lanceolate, usually 
reduced to a minute scale; fertile lemma thin, ultimately rigid, 5- 
nerved, awnless, ovate, acute. Paleaas long as the lemma, 2-nerved. 


Styles long, distinct ; stigmas plumose, exserted from the top of the 
spikelet. 


KEY TO THE SPECIES 


1. Annuals; glumes winged............ccc0.. ceceeeeeceeceerens Sealsdoen 3, aeaeser eas 2 
Perennial, rhizomatous; glumes not winged ... Ph. arundinacea 
a«. Wingscerenate- or Serr! te nc ans eeaoiewial ent Ph. minor 


Wings entire... .....-. 0... wd ie th ate Me ite EE a -« = Ph. canariens?s 
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1. Phalaris minor Retz. 


Phalaris minor Retz., Obs. Bot. 3: 8 (1783): Hook. f., Flor. Brit. 
Ind. 7: 221 (1836). 


Phalaris canariensis Wall., Cat. n. 3782 (non Linn.) 


Annual. Culms erect or geniculately ascending, 30-90 cm. high. 
Leaf-blades linear, acuminate, 15-25 cm. long, 1C-17 mm. broad, sur- 
face and margins scaberulous; sheaths tight, glabrous ; ligule oblong, 
membranous, scatious. Panicle cylindric, up to 6 cm. long, 1.5 
long.1.5cm. in diameter. Spikelets much laterally compressed, 3-5 mm. 
broad. Glumes acuminate keel winged. margin crenate or serrulate. 
Lemma ovate, acute silky, 18 mm. long. shining. coriaceous. Palea 
narrow lanceolate, acute. 


Very common throughout the area. 
2. Phalaris arundinacea Linn,, Sp. Pl. 55 (1753). 
Probably int: oduced. 


3. Phalaris canariensis Linn. has been reported by Lace fom 
Baluchistan but is probably a misdeterminaion for Ph minor, from which 
it seasily distinguished in having quite entire wings of the glumes. 


Phalaris paradoxa Linn. f. was recorded from Lahore by J. L. 
Stewart but has not been collected since. It is characterized by the 
spikelets occurring in groups of seven, one fertile surrounded by six 
sterile and the whole group falling entire 


2. Hierochloe Gmelin ex R. Br. 


Perenial, sweet scented grasses. Panicle small, bronze or purple 
coloured, open or contracted. Spikelets laterally compressed, with one 
perfect terminal floret and below it two male or neuter florets, all falling 
together ; rachilla jointed above the glumes, not produced above the 
uppermost floret. Glumes equal or subequal, 2-nerved. Staminate or 
neuter lemma about as long as the glumes, boat-shaped. Lemmas 3, 
hispidulous, hairy along the margins. Fertile lemma somewhat indu- 
rate, about as long as the others, smooth or nearly so, awnless ; palea 
3-nerved, rounded on the back. Caryopsis free within the lemma and 


the palea.. 
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1. Hierochloe laxa R. Br. 


Hierochloe laxa R.Br. in Wall., Cat. n. 3790; Hook. f, Flor. Brit. 
Ind. 7 : 222 (1896). 


Perennial. Culms up to 70 cm. high, ascending from a stout creep- 
ing rootstock, the lower 3 nodes short with dilated sheaths. Leaf- 
blades ensiform, or lanceolate acute, 10-15 cm. 
long, up to 12 mm. broad, smooth ; ligule large, 
oblong, Panicle 75—12.5 cm. long loose, oblong 
inclined. branches solitary or 2-nate, pedicel 
capillary. Spikelets much compressed, brown. 6.5 
mm. long, 3-flowered. the lower 2 male or 
neuter, the terminal bisexual. Glumes equal or 
sub equal: lower 5.5 mm. long, 1-nerved, 
membranous hyaline; upper 6 mm. long, faintly 
3-nerved. Sterile lemmas as long asithe spikelet, 
truncate, shortly awned, hirsute, and ciliate, 
paleate. Palea 2-keeled, 2-fid.*¥/more ior 
less hispid. Fertile lemma 3.5 mm. long, hirsute 
above the middle, along the margins and the 
keel, awned ; awn 2 mm. long. Palea 1-nerved, 





more or less hispid. Fig. 188, Hierochloe laxa 


Kagan Valley: Gitidas, I. I. Chaudhri - 


Saiful Maluk, Shaukat Ali; Gilgit: Burzi] Pass, A. Hi. Khan, 
I. A. Siddique 


Tribe : 14. Oryzeae 


Spikelets all alike and hermaphrodite. or more or less dissimilar 
and unisexual, apparently falling entire, 1- (rarely 3- ) flowered, with 
the termine! floret hermaphrodite or unisexual and the latter if present 
reduced to scale like lemmas, pedicelled, in open or contracted panicles ; 
the unisexual spikelets with the sexes borne in different panicles on 
the same plant or in the same panicle, the female on the upper branches 
or at the ends of the branches, the male below them : rachilla 
disarticulating below the floret or florets. Glumes very ae or 
confluent into an annular rim or suppressed: sterile lemmas mostly 
shorter than the fertile floret or more often suppressed ; fertile or male 
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lemmas membranous to coriaceous, awnless or with a_ straight awn 
from the tip, 3- to 9- nerved ; palea 3- to 9-nerved. 


KEY TO THE GENERA 


1. Leaf-blades ovate-lanceolate to linear-oblong. ..............(Hygrorhiza) 
Leedtabladas. Winears- cosiccicien 4 hose ales oe ea aes: S 

2. Florets 3 ; the two lower sterile and reduced to the lemmas ; 
fertile lemma coriaceous -------+ seg, Sees ta avila ck else tad: Ue ten 1, Oryza 
Floret 1; fertile lemma papyraceous .. ........ sie censeeee sseee(Leersia) 


1, Oryza Linn. 


Tall annual or perennial grasses with long narrow leaves. Spikelets 
3-flowered, only one fertile, arranged on the branches of an elongated 
panicle, the upper lemma articulated above the two lower sterile 
lemmas. The glumes are represented by obscure lips or scales at the 
apex of the peduncle. The lower lemmas subulate, empty. Fertile 
lemma strongly laterally compressed, as long as the spikelet, coriaceous 
ot papyraceous, hard, dimidiate-oblong, folded and keeled, obtuse, 
acute or aristate, strongly 3- to 5-nerved ; the lateral nerves forming a 
thickened margin: palea of the same texture as the lemma and as long, 
linear, 3-nerved, keeled, with membranous margins. Lodicules 2, 
entire or 2-lobed. Stamens 6, with slender filaments. Caryopsis 
enclosed in the hardened lemma and palea and sometimes adnate 
to it. 


KEY TO THE SPECIES 


Panicle loose: lower glume upto 4 cm. long. .............- l. O. sativa 
Panicle spike-like ; ligule narrow, fringed with short hairs. 2. O. coarctata 


1. Oryza sativa Linn. 


Oryza sativa Linn., Sp. Pl. 333 (1753). 

Annual. Culms up to 1-5 m. or more tall; nodes glabrous. Leaf- 
blades linear-acuminate, 30-60 cm. long, 6-8 mm. broad ; sheaths 
smooth, with ciliate auricles, the lower withouta limb ; ligule long, 
scatious, lanceolate, finally splitting. Panicle loose. erect, finally nodding, 
15-30 cm. long; rachis rather robust, angled and chanelled, scaberu- 
lous; pedicels angular, short, swollen at the tip. Spikelets ovoid-oblong 
or ovoid, erect, 8-12 mm. long, awned or not. Lower Lemmas oblong- 
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lanceolate, acute or subulate, entire or toothed at the top, about 2 mm. 
long, empty. Fertile lemma as long as the spikelet, finely granulate. 


Cultivated throughout the Province 
var. fatua Prain in Beng. Pl. 1184 (1°03). 


Differs in having deciduous spikelets which are always awned. 
The panicle is at first concealed within the spathe-like sheaths of the 
uppermost leaf ; joints of the panicle shortly bearded. The top of the 
pedicel is expanded into an annular ring or into 2 minute scales which 
represent the glumes. The sterile lemma has a conical callus and is 
glandular at the apex. Very common in rice growing districts, 


2. Oryza coarctata Roxb. 


Oryza coarctata Hort. Beng. 87 (1814) ; Fl. Ind. 2 : 206 (1822) ; 
Hook. f., Flor. Brit. Ind. 7 : 93 (1896) 


Perennial. Culms up to18 m. high, erect from a stout creeping 
rhizome, smooth, hard and polished. Leaf-blades 15-38 cm. long, 6-12 
mm. broad, coriaceous, linear, caudate-acuminate, with spinulose 
margins ; sheaths glabrous, polished, reticulate like basket-work ; ligule 
very narrow, fringed with short hairs. Panicle 10-20 cm. long, spike 
like; rachis and branches trigonous, stiff, smooth. Spikelets up to 15 
mm. long (incl. the awn). Glumes represented by 2 opposite, minute 
appressed rounded or truncate thick scales, one attached lower than 
the other. Sterile lemmas subulate, the lower 2.4 mm. long, the upper 
4 mm. long. Fertile lemma 15 mm. long, lanceolate, boat-shaped, 
rounded and with a large projecting wing on the back, cuspidate with 
a stout hard glabrous white awn about 4 mm. long; 7- to 9-nerved, the 
lateral nerves forming thickened margin to the lemma. Palea 12 mm, 
long, linear lanceolate. cuspidately acuminate, strongly 5-nerved ; 
margins hyaline. Lodicules large, membranous, subquadrate or trap- 
eziform. 

Karachi ; Shikarpur ; banks of the Indus near Kotri. 


Tribe : 15, Thysanolaeneae 


Spikelete very small, 2-flowered with the lower floret barren and 
reduced to the lemma and the upper floret bisexual, falling with part 
of the pedicel from the branches of large, much divided panicles ; 
tachilla tardily disarticulating above the glumes and between the 


THYSANOLAENA 371 


florets, produced beyond the upper floret and sometimes bearing a 


rudimentary floret. 


1, Thysanolaena O. Ktze. 


Perennial grasses with tall solid culms and broad leaves. Inflor- 
escence a large much divided panicle. Spikelets very small, all alike, 
2-flowered ; lower floret reduced to a lemma , the upper hermaphrodite. 
falling with part of the pedicel; rachilla tardily disarticulating above 
the glumes and between the lemmas, produced beyond the upper floret 
and sometimes bearing a rudimentary floret. Glumes 1/2 as long as 
the spikelet, nerveless. Lower lemma as long as the spikelet, acumi- 
nate, l- to 3-nerved. Upper lemma acuminate, becoming slightly hard- 
ened, 3- nerved, margin fringed with hairs ; palea shorter than the 
lemma ; 3-nerved, margin fringed with hairs; palea shorter than the 
lemma ; grain free between the lemma and the palea. 


1. Thysanolaena maxima O. Ktze. 
Thysanolaena maxima O. Ktze. , Rev. Gen. PI. 794 (1890). 


Thysanolaena agrestis Nees in Edinb.New. Phil. Jour. 18 180 (1835) ; Hook., Flor Brit, 
Ind. 7: 61 (1896). 


Lhysanolaena procera Mez in Janowsks, Bot. Archiv. 1 : 27 (1022). 


Perennial. Culms up to 3.5 m. high, rounded, glabrous. Leaves 
numerous, broadly lanceolate, acuminate, flat, 30-60 cm. long, 5-10 
cm. broad, glaucous ; sheaths tight, shining and very glabrous ; ligule 
cartilaginous, very short, truncate. Inflorescence a very large panicle 
30-60 cm. long, glabrous. made up of many erect or suberect, filiform 
branches, which divide and subdivide into very numerous branchlets 
which are covered with innumerable minute spikelets. Spikelets 2- 
flowered, ovoid-lanceolate, acuminate, pedicellate, 1.2-1.6 mm. long; 
rachilla shortly produced as a short stipe, 05 mm. long. Glumes 
sub-equal, about 0.75 mm. long, ovate, sub-acute, hyaline, obscurely 
l-nerved. Lower floret barren ; lemma lanceolate, membranous, 
epaleate, l-nerved. Upper floret bisexual ; lemma _ ovate, acute, 
ciliate with long erect white hairs ; palea short, truncate. 


Cultivated in gardens. 


372 ARUNDINELLA 
Tribe: 16. Arundinelleae. 


Spikelets all alike, 2-flowered with the lower floret male or 
barren and the upper bisexual: rachilla disarticulating between the 
florets, not produced above the upper floret. Lower lemma similar 
to the upper glume, 3- to 9-nerved; upper lemma mcre or less 
terete, smaller than the lower, 3- to 9-nerved: frequently awned from 
the entire or two lobed tip, the awn usually geniculate and twisted 
below the knee, rarely awnless. 

KEY TO THE GENERA 
Lemma of the upper floret scabrid or scaberulous, entire or 
minutely 2-lobed at the apex. lobes awned or awnless.... 1.Arundinella 
Lemma ofthe upper floret bearded below the _ two lateral promi- 
nent lobes cats oa 2. Danthoniopsis 
1, Arundinella Raddi 


Perennial or annual grasses with simple or branched culms and 
flat leaves. Panicle usually stiff, open or contracted. Spikelets usually 
gaping, 2-flowered, the lower male or barren the upper hermaphrodite ; 
rachilla glabrous, readily disarticulating or continuous between the upper 
glumes and the lower floret, not produced. Glumes persistent, 3 to 
5-nerved ; lower shorter, upper as long as the spikelet. Lower lemma 
subpersistent, subequal to the lower glume, 3- to 7-nerved. Upper 
floret with a very short bearded or glabrous basal callus; lemma 
membranou:>: finally thinly coriaceous, l- to 7-nerved, entire or minutely 
2-lobed at the apex, with the lobes muticous or each bearing a capillary 
bristle, awned from the tip or from the sinus of the 2 lobes or awnless : 
awn straight or curved or geniculate and twised below the bend. 

KEY TO THE SPECIES 
Annual: spikelets not more than 2 mm. long... J. A. pumila. 
Perennial ; spikelets 3-4 mm. long Rey bed 2. A. neralensis 


1. Arundinella pumila (Hochst.) Steud 


Arundinella pumila CHochst.) Steud., Syn. Pl. Gram. 114 (1854). 

Arundinella tenella Nees & Wight ex Steud. Nom. ed. 2: 143 (1840): Hook f., Fl. 
Brit. Ind. 7: 71. 

Annual. Culms solitary or tufted, erect, glabrous or with a few 

scattered hairs, Leaf-blades 2.5-7.5.cm. long, 6-12 mm. broad, ovate to 


linear-lanceolate, acuminate, membranous, beset with a few slender 
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soft hairs, base narrowed ; sheaths usually glabrous with ciliate margins ; 
ligule a minute ridge fringed with long hairs. Panicle 5-25 cm. long, 
effuse, copiouly branched: rachis slender, strict, erect ; branches ter- 
nate or the lower subverticillately fascicled, each with widely spreading, 
capillary branches and branchlets. Spikelets 1.6-2 mm. long ; pedicels 
long slender. Lower glume 1.2-1.6 mm_ long, ovate-lanceolate, acute, 
thinly membranous, 3-nerved. Upper glume longer, 1.6-2 mm. long. ovate- 
lanceolate, cuspidately acuminate, 5-nerved. Lower lemma 5.6 mm. long, 
ovate, obtuse, paleate. Upper lemma 1mm. long. lanceolate, scabrid 
above ; awn solitary, about 2.5 mm. long. the lower part brown, slightly 
twisted, the upper part pale. 


Sind. 
2. Arundinella nepalensis Trin. 


Arundinella nepalensis Trin., Gram. Panic. 62 (1826). 
Arundinella brasiliensis Hook, f., Flor, Brit. Ind. 7 : 73 (1896) non Raddi. 


Perennial, rootstock hard. creeping and sending out stout, sheathed 
branches, or tufted and intricately branched. Culms 39-150 cm. high, 


stout or slender. simple or branched, hairy or 
almost glabrous; nodes glabrous or pubescent. 
Leaf-blades 15-30 cm. long, 4-16 mm_ broad, 

i 


usually ciliate at the narrow base, glabrous or 
hairy ; sheaths usually glabrous; ligule a 
minute ridge fringed with long hairs. Panicle 
pyramidal; thyrsiform or subcorymbose, 10-45 
cm. long; rachis angular, usually glabrous ; 
branches 2.5-25 cm. long; few or many, 
fasciculate or subverticilate. Spikelets 4-5 cm. 
long, subsecund, pedicellate, ovoid lanceo- 





late, usually glabrous. Lower glume 3 mm. | | 
long, ovoid-lanceolate, acuminate, subacuet, VL 


3-nerved, glabrous. Upper glume 5 mm. long, Fig. 189.—Arund inella nepalensis 
ovate-lanceolate, acuminate, 5:nerved. Lower lemma 4 mm. long, 
elliptic-oblong, obtuse or shortly 2-tid, 3 to £-nerved, paleate, barren or 
male ; palea 3 mm. long, lanceolate, hayline. Upper lemma less than 3 
mm. long, bearded at the base, narrowly ovate-lanceolate, scaberulous ; 


awn 4mm. long, straight or slightly twisted brown below, pale above. 


374 DANTHONIOPSIS 


Peshawar; Sakesar: Fort Munro; Swat State ; Muzaffarabad ; 

Murree Hill. 
2 Danthoniopsis Stapf 

Perennials or annual grasses. Leaves linear or linear-lanceolate, 
flat ; ligule a fringe of hairs. Spikelets 2-flowered, paired or in threes, 
pedicelled, in open or contracted panicles ; rachilla glabrous, disarticula- 
ting between the florets, not produced. Glumes unequal, 3-to 5- 
nerved, the lower smaller, the upper as long as the spikelet. Lower 
floret male ; lemma similar to the upper glume, 5- to 9-nerved ; palea 
narrow, 2-keeled ; keels narrowly winged. Upper floret bisexual ; callus 
obtuse, 2-toothed or truncate, bearded ; lemma membranous to coria- 
ceous, 7- to 9-nerved, deeply bifid, lobes acute and sometimes produced 
into bristles, bearded on the back below the lobes or with tufts of hairs, 
awned fromthe sinus; palea narrow, 2-keeled, winged on the keels ; 
wings with an appendage at the apex. Lodicules 2, cuneate, fleshy. 
Stamens 3. Hilum linear. Embryo 1/2 the length of the grain. 


1, Danthoniopsis stocksii (Boiss.) C. E. Hubb. 


Danthoniopsis stocksii (Boiss) C. E. Hubb. in A.W. Hill, Fl. Trop, 
Afr. 10 : 76 (1937). i 

Tristachya stocksii Boiss,, Fl. Orient. 5 : 525 (1884). 

Tristachya barbata Hook. f., Flor. Bri. Ind. 7 ; 272 (1896) non Nees. 


Perennial. Culms 15-45 cm. high. branched and woody at the 
base, geniculately ascending, the base clothed with tomentose leaf- 
sheaths ; nodes woolly. Leaf-blades 2.5-7.6cm long, 2.4-4 mm. broad, 
linear-lanceolate from a rounded base, finely acuminate, pungent, rigid, 
glaucous, many-nerved, witha subserrulate thickened margin. Panicle 
25-5 cm. long and nearly as broad, sparingly branched ; branches solitary 
and 2-nate, capillary. Sprkelets nearly 18 mm. long (excl the awn): 
callus glabrous. Lower glume 6 mm. long, ovate-lanceolate, subacute. 
3-nerved. Upper glume 8 mm. long, similar, Lower floret : lemma nearly 
13 mm. long, male, lanceolate, acuminate, interruptedly 7-nerved ; palea 
linear-lanceolate, 6 mm. long. Upper floret bisexual ; lemma 8 mm. long, 
densely hairy on the back above the middle with very slender hairs 
nearly 4 mm. long, 2-lobed, the lobes lanceolate, acute, aristate, each lobe 


3-nerved, 4mm. long with an awn 16 mm. long from a sinus. 
Harnai, Lace ; Hyderabad. 
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